2% Inch Bohs Price ‘$1.75 Postage 20c 
inch 8 ohms $2.00 20 
4 inch 8 ohms a $2.25 206 
4 inch 15 ohms ns $2.25 206 
30K 8 ohms 6 $3.95 6 206 
30x 15 ohms $3.95 2c 
6AT 8 ohms 6» $5.50 Me 
GAT 45 ohms 1» $5.50 406 
war 8 ohms $7.20 406 
BAT 15 ohms $7.20 Me 
1249 8 ohms 1 $18.75 6 $06 
1249 15 ohms ve $18.75 6 Be 
Nett Price 


NEW STEREO HEADPHONES 


Latge rubber earpiece. Frequency range 100 to 
1508" cycles, 8 ols impedanee 


Price $6.75 post 30c 


DELCO TRANSISTORS 


Type 2N&at Price $2.40 postage 10¢ 
Type 2Na7e Price $6.00 postage 10c 
Type 2N301 


Price $2.50 postage 10c 


LT91 RECTIFIER 
20 Volt 2 Amp. 
Price $1.50 post 10c 


TE-16A TRANSISTORISED TEST 


OSCILLATOR 
Frequency range: 400 Ke. to 80 Mc. in five bands. 
Modufated 600" ¢/s, sine wave. Modulation: 90 p.c. 
‘Output Img Low impedance. Dimen- 


slons: Sta x 5% x 36% tn, Weight: 1.5 1b, 
Price $24 tax paid, post 75c 


“NIKKA” 1 WATT TRANSCEIVERS 


wsistors, circuit 


14 tr 


@ $175.00 Pair 
NEW A.W.A. T.V. TUNER 


Model 49006. Uses 6U8 and 68Q7A. 
Price $5.50 postage 50c 


PACK OF RESISTORS 
100 Resistors of Ya and 1 watt rating. 
Price $1.75 post 20c 


FIVE-CORE CABLE 


5 x 5/0076. Ideal for Intercoms., Telephones, etc. 
New. 100 yd. rolls, $17 (postage’ 75c), or 20c yd. 


NEW VALVES 


eae: 


S145 SDT... $1.40 

$06 = S155 

7c a 3155 

$1.00 > $180 

7c : $190 

‘0c S125 

0c * $250 

$2 * $170 

1,00 3170 

‘SOc for ‘$2 

Soe $1.50 

Soe GHSS $150 

Soc 6i5GT $1.00 

1S $180 G6 750, or 3 for & 

182 (OLé6) $145, or 5 for, $2 

184 > $100 a $3.00 

185 31:70 > $1.00 

114 $1.00 ‘SOc 

$190 31.25 

3120 $2100 

‘$100 S175 

Vv $1.70 32 

325 2 50 

5asé $130 $t35 

5Racy 200 Sere, S120) 

514 $178 GN7 3c,“ or 10" for ‘$2 

5uaca $120 GNB 4 $1.40 

5¥4_(Gz32) $130 6a76 $2'50 

SyacT $120 oR. $155, 

523 * $150 652 $135, 

BAG $2100 sSarGT 220 

8Ag7 $1.0 sSC7 se 
BACT boc, or 5 for $2 
BAS $1.35, 
BAEB (x78) — $3150 
BAGS 2c, oF 12 for $2 
BAGT $1.25, 
BAIS isc 

6AKS “(EFS5) $2.55 x 

BAL3 : $155 68s? tec 

BALS “ise SUSGT $2.00 

GAMS "756, oF 3 for $2 GUIG, Tc, oF 3 for $2 

8AM 75c, or 3 for $2 6UB/A 31.55 

GANT/A we S55 OVE $1145 

BAQS | $120 6yscT $1.75 

$180 exe $1195 

: $150 6xa stu 

$130 BxscT X50 

120 BYo $190 

150 AB “Sic, or 8 for ‘$2 

00 7C5 50c 

= $3.00 766 Sc," or 8 "for _S2 

3140 Tee 

2 $140 2 

3135 1.90 

$200 1:73 

$150 ‘2 

$1.60, 7 502 

$150 12AT7 Sbc, ‘or 8 for 28 

Us "$2150 12AUS $1.50, 

$150 12AU7 $1.35 

$135 12AV6 ‘isc 

$133 12ax7 (€cLs) $1.60 

$195 128E6 752 

$28Y7/A 81,75 

1208 : "00 


g 
enna’ 


SaBsABssBsssessasae' 


Rereeeensereee: 
B! 


16A8. 
3518 

9 $c 
” 5c 
2 $250 
a ‘S96 
38 0c 
80 " $1.50 
s00TH $3.00 
207 $1.25 
308 $1.00 


Four-band recelver covering 550 Ke. to 30 Mc. 
continuous, and electrical bandspread_ on 10, 15, 


‘S_meter, sep. ba dial, If 
455 kc., audio output “1.Sw. variable RE and AF 
in controls, 115/250v. AC mains. Beautifully 


jesigned, 2 7 x 15 x 10 In, With Instruction 
‘manual and. service. data. 
PRICE S175 Inc. sales tax 


Speaker to suit, type SP5D, $15 inc, tax, 


BENDIX BC-221 FREQ. METER 


including a.c, power supply, 
Calibration” book, etc. 


F.O.R. Price $49.50, packing 75¢ 


REALISTIC DX-150 SOLID STATE 
COMMUNICATIONS RECEIVER 


Features: or 12v, dic. operation. | 30 
diodes. 535 Ke," to 30° Mo, In four 

tuning, ‘meter, a.m./o.w./ 
ctor for s.8.b. Compact. size 
Polished metal panel, small 


F.O.R. Price $229.50 
Matching external speaker £19.30 extr 


No. 62 TRANSCEIVERS 
Wireless, Set No, 62 Mk, 2 (Pye). Frequancy 
range 1.8 to 10 Mc. in two bands, ‘in-built 12v. 
Genemotor power supply. ‘Clean "condition, Fully 
Bir tested on transmit and receive. 


F.O.R. Price $49.50 inc. circuit diagram 


WESTON LM-300 MOBILE 
TAXI RADIO 


Low Band a.m. 60 Ke. bandwidth, 70.89 Mc. Cry: 

channel locked. single chani -bulit_ trav 

supply, 12v. operation, sult country 

or’ conversion to Ham bands, inc. 
microphone and cradle. 


F.O.R. Price $45, Packing 50c 


AS NEW AND AIR TESTED 
LAFAYETTE 5W. C.B. TWO-WAY 
RADIO* 


Model HE-20, full solid state, 13 
10 diode . Provision for 23 

‘crystal channel locked, push-pull audio 

Modulator, 455. Ke. mechanical’ filter, spotting 

switch fof accurate reception, tv.i. trap, 230v. a, 

and 12v. (posit 

amplifier. 
‘mobil 


gency including. microphone and. mot 
Eradie. “Fibreglass helical ‘aerial 4. ft. high, cowl 
mount, "Subject to 'P.M.G. approved licence, 


F.O.R. Price $169.50 tax paid 
for mobile use $$16.50 extr 


WIRE WOUND POTENTIOMETERS 


50 watts, 200 ohms. Prlee $3.00, 


RADIO SUPPLIERS 


323 ELIZABETH STREET, MELBOURNE, VIC, 3000 
Phones: 67-7329, 67-4286 All Mail to be addressed to above address 


We sell and recommend Leader Test Equipment, Pioneer Stereo Equipment and Speakers, Hitachi 


Radio Valves and Transistor 


Radios, Kew Brand Meters, A. & R. Transformers and Transistor Power Supplies, Ducon Condensers, Welwyn Resistors, etc. 
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COVER STORY 


Our front cover this month shows the up-dated version of the Stolle 


aerial rotator, with 


automatic remote control unit. Full details of this 


newly developed transistorised rotator may be obtained from the Sole 
Australian distributor, R. H. Cunningham Pty. Ltd., 608 Collins Street, 


Melbourne, Vic., 3000. 


new 3-500Z offers high power gain, less circuitry. 


EIMAC's new 3-500Z is a compact, heavy-duty power 
triode with 500 W plate dissipation, designed for opere 
tion in zero-bias Class 8 r-f or audio amplifiers. The tube 
can be used as a cathode driven (grounded grid) linear 
amplifier where low distortion, high plate dissipation, 
and great thermal anode reserve are desired. The 3-500Z 
may be operated at plate potentials up to 3000 Vde, and 
eliminates expensive, bulky screen and bias supplies. 
The 3-500Z will replace EIMAC's 3-400Z where additional 
plate dissipation or greater reserve is desired. Forced- 
air requirement is approximately equal to that of the 
3-400Z, and a blower capacity of only 13 cfm at a back 
Pressure of 0.2 inch is satisfactory for a single tube. 
The 3-500Z's zero-single plate current is somewhat higher 
than that of the 3-400Z, When used as a replacement for 
the latter tube, the 3-5002’s zero-signal plate current can 
be reduced by addition of a simple zener diode in the 
cathode return. This technique is particularly suggested 
if plate potentials over 3000 Vdc are contemplated, or if 
the tube is used in equipment that is power supply limited. 


3.500Z TYPICAL OPERATION 
(Minimum Distortion Products at 1 KW PEP Input) 


DC Plate Voltage. 2500 V 
Zero-Sig DC Plate Current 130 mA 
Single-Tone OC Plate Current 400 mA 
Single-Tone DC Grid Current +120 mA 
Two-Tone DC Plate Current. 260 mA 
Two-Tone DC Grid Current , +70 mA 
Peak Envelope Useful Output Power +500 W 
Resonant Load Impedance ................3480 ohme 
Intermodulation Distortion Products 8348 
“Measured dete from a single tube 
“Approximate 


varian PTY LTD 

electron tube and device group 

38, onloy atonl/crows rant/new 2065/49 0673 
‘pringvato road /'north springy 

Sr eta ve = ovale / vie 
Coronation drive / toowong / queen: 

4066 / 71 3277 of eesenctens 

10 stirling highway/nediands/wa 6009/86 6900 
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SIDEBAND ELECTRONICS ENGINEERING 


Prices listed below are net, cash Springwood, N.S.W., sales tax included. All equipment is fully 
imported directly from the various factories in Japan, the U.S.A., and the U.K.; no local assembly or 


elsewhere away from the factories, except for the FT-200 Power Supply-Speaker units; 


they are a 


physical copy of the Yaesu supply, but of my own design and | maintain that | can make a better 
heavy duty supply in co-operation with the Australian transformer manufacturers, for genuine 230/ 


240/250 volts AC, than any of the imported supplies. 


All equipment is sold under standard factory backed warranty, which is ONE YEAR for YAESU-MUSEN, 


with expert after-sales service, based on 20 years of SSB experience. 


Yaesu-Musen units come 


complete with all plugs and power cables and English manuals, checked, tested and where required, 


adjusted or modified before shipment. 


YAESU-MUSEN— 
FT-DX-400 De Luxe Transceiver .... 
FT-DX-100 AC/DC Transceiver, solid state 
Stock Clearance—Now Only! 
FL-DX400 Transmitter 
FR-DX.400 Receiver ... 
FR-DX-400-SDX De Luxe Receiver, with all access- 
ories—CW filter, FM filter and FM discrimina- 
tor, 2 and 6 metre converters builtin .. $4 
FT.200 Transcelver with 230/240/250V. AC Power 
pply-Speaker unit, heavy duty design .... .... $410 
FLD 2000" Linoar Amplifier. $22 
6 metre solid state Converters, FC-6 .... ... 
FF-30-DX Low-pass Co-ax. Line TVI Filters . 


WAN 
SW350C Transceiver with AC Power Supply- 
Speaker unit . 
SW350C Transceiver with’ “Swan “44-230 ‘Ac/OC 
power supply. 


GALAXY— 
GT-550 Transceiver with AC power supply-speaker 
unit. $725 
Galaxy $125 
GONSET— 


2 metre SSB/AM/CW Transceivers, 144 to 148 
MHz. continuous range, VFO controlled, with 
118V. AC power supply-spesker unit attached, 
solid state design .... 


JS-BEAM— 
TRIPLE THREE full size 3 element 10-15-20 metre 
Yagi Beam, with 52 ohm balun, 18 ft. boom, 


35 ft. longest reflector element .... ... $180 


HY-GAIN— 
HY-QUAD Tri-band Cubical Quad, 10-15-20 metre, 
one co-ax. feediine . 
THUR Tri-band 3 element Junior, 10-15-20 metre 
Yagi Beam .§ 
BN-86 Balun . 
14AVQ 10 to 40 metre Vertical .. 
18AVQ 10 to 80 metre Vertical . 


MOSLEY— 
TA33JR 3 element tri-band Junior Beam .... 


NEWTRONICS— 
4-BTV 10 to 40 metre Vertical ... 
Same with 80 metre top-loading coil .. 
MOBILE WHIPS— 
WEBSTER Bandspanner, 10 to 80 metre continually 
adjustable .. 
MARK HW-40 me ae 
MARK HW-3 10/15/20 metre tri-bar 
Swivel Mount and Spring for Mobile Whips 


ROTATORS— 
CDR HAM-M heavy duty Rotators, with 230V. 
indicator-control unit, for up to 2” masts .... Fi 
conductor Control Cable for Rotators .... per yard 75¢ 
ANTENNA NOISE BRIDGE— 
OMEGA TE-7-01 Bridge, May delivery .... 


CRYSTALS— 

FT-241 Series, Channels 0-79, box of 80 Crystals, 
375 to 515 KHz., with a 400 and 500 KHz. one 
included .... 

Individual FT-241 Crystals from” ‘250 ‘to $2 for 455 KHz. 

Sets of six matched FT-241 Crystals, including two 
USB/LSB cane Crystals:— 

From 400 to $5 to $10 
From 480 2 800 KHz $10 to $5 
FILTERS— 

KOKUSAI Mechanical Filters, 2700 or 500 Hertz 
CW bandpass filters, miniature size, with bes pee 
output transformers. .... 

Yaesu Musen FT-DX-400 CW 500 Hertz Filter kit .. $35 


i2V. DC SUPPLIES— 
ACITRON extra heavy duty Mobile Supplies .... $110 
Several good used DC Supplies available, $30 to $80 
CO-AXIAL CABLE— 


52 and 75 ohm 3/16” diameter per yard 25¢ 
52 ohm 3/8” diameter, any length .. ... per yard  50c 
Connectors, Amphenol type PL: 259 male .... $1.25 


$25 


80-239 female .. ... $1.00 
BALUNS— 
Exact duplicate of Hy-Gain BN-86, excellent local 
product $12.50 
SW. METER— 


Calibrated Output Meter, three ranges, 1-100 ancl 
0-500 Watts and S.W.R. 


TRANSFORMERS, ETC.— 

Made by NATIONAL Co., Kingsgrove, N.S.W., brand new, 

still in stock: 
U60/325 60 mA., 325-0-325V., SV. and 6V. 
U60/385 60 mA., 385-0-385' and 6V. filaments $1.25 
80/385 80 mA., 385-0-385V., 5, 6 ‘and 6V. filaments $1.50 
30/80 80 mA., 30 Henry Chokes .. $1.00 
F15/150 150 mA., 15 Henry Chokes .. $1.00 
9716 240 to 240V. 75W. Isolation Transformers $1.00 
Various Transistor Output Transformers, 85, 375 

and 245 ohms to 3.5 ohms .... $0.5 

Valve Output T'formers, 10,000 to 3.5 and 15 ‘ohms a 20 
Neon Ballast Chokes, 15W. 240V. 


laments $1.25 
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Proprietor: Arie Bles 


P.O. BOX 23; 33 PLATEAU RD., SPRINGWOOD, N.S.W., 2777. 
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HY-GAIN AMATEUR 
ANTENNAS 


Fully Imported 
from U.S.A. 


COMPREHENSIVE 
RANGE TO SUIT 
MOST REQUIREMENTS 


H.F. BEAMS: TH6DXX, TH3Jr, TH3Mk3 and Hy- 
Quad Tribanders for 10, 15 and 20 m.; 204BA, 
203BA Monobanders for 20 m. 
TRAP VERTICALS: 18AVQ (80-10 m.), 14AVO (40- 
10 m.) and 12AVQ (20-10 m.). 
ACCESSORIES: LA-1 co-ax. lightning H.F. MOBILE WHIPS: New “Hamcat" Whips and 
arrestor. BN-86 balun, Cl centre insul- associated fittings. 
ators & El end insulators for doublets. } V.H.F. ANTENNAS: Beams—66B six elem. 6 m., 
HEAVY DUTY ROTATOR: Emotator DB-62 duo-bander for 6 and 2 m.; 23B, 28B and 
Model 1100M available for H.F. 215B (3, 8 and 15 elem. 2 m, beams). Also Ground 
beams. Planes, Mobile Whips and Halos. 


BAIL ELECTRONIC SERVICES, 60 shannon st., Box Hill North, Vic., 3129. Ph, 89-2213 


N.S.W. Rep.: A. J. ("SANDY") BRUCESMITH, 11 Ruby Street, Mosman, N.S.W., 2088. Telephone 969-8342 
South Aust. Rep.: FARMERS RADIO PTY. LTD., 257 Angas Street, Adelaide, S.A., 5000. Telephone 23-1268 


Phone 45-6021 (4, lines 
Torams: | "Metals'” Adel 
Spin peeeaiice 


——— —e —— 
7 
| BRIGHT STAR CRYSTALS | | Atuminium 
| i ALUMINIUM 
FOR ACCURACY, STABILITY, ACTIVITY 
| ACY, STABILT | | ALLOY TUBING j 
SPECIAL OFFER— if IDEAL FOR BEAM AERIALS Hy 
AND T.V. Hy 
i STANDARD AMATEUR CRYSTALS | | > uaa Parana 
STYLE HC6U HOLDER, FREQUENCY RANGE 6 TO 15 MHz. ! 
0.01% $4.25 | * NON-CORROSIVE 3 
0.005% $5.50 | Stocks now available for 
| Prices include Sales Tax and Postage | Immediate Delivery : 
if ALL DIAMETERS — 14" TO 3” 
COMMERCIAL CRYSTALS ! Price List on Request 
| IN HCeU HOLDER, 0.005% TOLERANCE, FREQUENCY RANGE 6 TO 15 MHz. | 
$6.00 plus Sales Tax and Postage i STOCKISTS OF SHEETS— 
ALL SIZES AND GAUGES 
Write for list of other tolerances and frequencies available. ! ¢ 
| COMPREHENSIVE PRICE LIST NOW AVAILABLE—WRITE FOR YOUR Copy | GUNNERSEN ALLEN METALS i 
| New Zealand Representatives: Messrs. Carrell & Carrell, Box 2102, Auckland | Pry. LTD. ; 
| Contractors to Federal and State Government Departments i SALMON STREET, > 
! PORT MELB'NE, VIC. 
BRIGHT STAR RADIO eee ece 
LOT 6, EILEEN ROAD, CLAYTON, VIC., 3168 Phone 546-5076 HReoathoas, 
With the co-operation of our overseas associates our crystal y WINGFIELD, S.A 


| manufacturing methods are the latest 
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FEDERAL COMMENT 


THE 34th FEDERAL CONVENTION 


The 34th Federal Convention of the 
Wireless Institute of Australia held in 
Adelaide at Easter was significant both 
in the decisions that were made and 
also in the new concept of our organ- 
isation that seems to have emerged. 


Let me first refer to some of the 
more important matters discussed, and 
first amongst those was the question 
of the 1971 IT.U. Space Frequency 
Conference, The Federal Council form- 
ulated a detailed policy in relation to 
that Conference. Fundamental to that 
policy was the view that the v.hf. and 
higher Amateur frequency bands that 
could conceivably come under attack 
as a result of the conference should be 
preserved for the Amateur Service. 
The Federal Council recognised the 
importance of the 420-450 MHz. alloca- 
tion for Amateur satellite use and this 
is one of the bands in respect of which 
concern has been expressed. 


Les Jenkins, Project Manager of the 
W.LA. Project Australis Group, flew to 
Adelaide to address the Federal Council. 
He explained the Group’s proposals for 
Australis-Oscar B, the “follow up” 
project to Australis-Oscar 5. He brought 
with him a working design model of 
the package which will be basically a 
repeater from the 144-148 MHz. band 
to the 420-450 MHz. band. The Federal 
Council unanimously expressed its con- 
gratulations to the group on their 
achievement in relation to Australis- 
Oscar 5 and resolved to support the 
group's current project. 


This decision was indeed significant, 
for whilst the previous project was 
basically a University Society project, 
Australis-Oscar B will be basically an 
Amateur project. 


Many will be disappointed with the 
result of the voting on Novice licensing. 
The Federal Executive raised the issue 
seeking a clear expression of policy in 
relation to this contentious matter. The 
Divisions divided equally on the mat- 
ter and the chair, after ruling that the 
current policy of the W.LA. was not 
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to advocate a Novice licence, exercised 
a casting vote to maintain the status 
quo as required by the Institute’s Rules 
of Procedure. 


However, the door is still not closed, 
for it was decided by the Federal 
Council that the Federal Executive 
should seek reasoned submissions, 
valid for the current decade, supporting 
Novice licensing for circulation to the 
Divisions with a view to the Federal 
Council again undertaking a review of 
its policy in relation to this matter. 


As was anticipated in the last “Fed- 
eral Comment”, the W.LA. Intruder 
Watch was reviewed. It was the clear 
view of the Federal Council that this 
activity should be continued as a most 
important part of the Institute's primary 
function of protecting Amateur bands. 


A report from the ILA.R.U. Region 
III. Director, John Battrick, was adopt- 
ed and a number of matters relating to 
the Region were agreed to. It was 
decided that the Region III. Confer- 
ence, forshadowed at the 1968 Inaugural 
Congress, should be held as soon as 
possible and before the 1971 Space 
Services Conference. The New South 
Wales Division Federal Councillor told 
the Council of his recent trip to India, 
‘Thailand, Hong Kong and Singapore. 


Two matters—one initiated by the 
Victorian Division and the other by the 
Federal Executive—raised questions 
of fundamental importance. The Vic- 
torian Division suggested that certain 
routine Divisional functions such as 
the collection of subscriptions, mainten- 
ance of membership and circulation lists 
and the like could be economically cen- 
tralised and transferred to an EDP. 
or similar system. The Executive sug- 
gested the engagement of a permanent 
Federal Manager. It was decided that 
both these matters should be consid- 
ered together and the Executive has 
been instructed to prepare a detailed 
report. 


I think the significance of these mat- 
ters was not so much in the decisions 


made, but in the acceptance of the 
principle that the W.I.A. cannot con- 
tinue to operate on its present limited 
budget and almost total reliance on 
voluntary effort. It must plan now for 
the future and on the basis that it has 
the capacity to deal with not only the 
problems of today but also the problems 
of tomorrow. One felt that it was ac- 
cepted that in order to remain effective, 
the Institute must be prepared to rely 
far more than it has in the past on new 
techniques and permanent staff. It is 
no longer a small club of hobbyists 
and the techniques and finances appro- 
priate to that sort of organisation are 
just not appropriate to the Institute 
today. I agree with the delegate who 
said that as the Institute enters its 
sixtieth year we must seek a “new 
look” organisation, 


The Convention also gave the oppor- 
tunity for most Federal Councillors 
and Federal Executive members to meet 
for the first time the new Controller, 
Regularity and Licensing Sub-Section, 
Mr. H. S. Young. He succeeds Mr. 
Charles Carroll and comes from New 
South Wales where he was Superin- 
tendent, Radio, for that State, 


He came from Melbourne to attend 
the Dinner on Saturday night, a gesture 
much appreciated. Also present at the 
Dinner was the Senior Vice-President 
of the AR.R.L, Wayland Groves. 


All those attending the Convention 
paid glowing tribute to the South Aus- 
tralian Division for the manner in 
which the Convention was organised, 
particular tribute being paid to the 
South Australian Federal Councillor, 
Geoff Taylor, 


Looking back on the 34th Federal 
Convention, it is my view that it was 
one of the most tangibly useful Con- 
ventions in recent years. Time may 
prove the 1970 Federal Convention to 
be one of the most important ever when 
the Institute took the first steps to 
moving in a new direction, 
MICHAEL J. OWEN, VK3KI, 
Federal President, W.LA. 
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Modifying the Yaesu Musen FR-100B Receiver 


HESE receivers are quite good as 
a they stand in my opinion. It is 
because I find this receiver so 
satisfactory that I decided I would 
endeavour to make this good receiver 
even better. I have now incorporated 
160 and 11 metres as well as fitting an 
n,b.f.m, detector and limiter. I have 
done one or two other minor modifica~ 
tions to do with the v-f.o. and S meter. 


WARM-UP DRIFT 

I will start with the minor modifica~ 
tions and then on to the more elaborate 
ones, An overseas Amateur suggested 
this first one and his claim seems to be 
substantiated. Wire a resistor of about 
270 to 470 ohms in series with the 
cathode lead of the oscillator section of 
the v.f.o. valve. The resistor and L20 
are then in series and the coil tap comes 
off the junction of these two compon- 


ents. This seems to reduce the drift 
of the v.f.o. during warm-up. 
S METER 

Another modification, which won't 


impress the chaps who like to give 
S9 plus plus plus readings on the S 
meter, is to de-sensitise it. To do this, 
put a 6.8K ohm resistor in place of 
the series meter resistor R44 (a 1K 
ohm resistor). Like most S_ meters, 
the Yaesu Musen is optimistic, even 
with this modification although it is 
much more realistic, and most ranges 
give a reading of S9 corresponding to 
100 4V. I was lucky enough some time 
back to have access to an accurate 
signal generator and so I made a chart 
up so if necessary, I can give relatively 
accurate strength readings. 


AUDIO 

A simple way to reduce the high 
overall audio gain and to improve the 
audio quality is to remove the cathode 
by-pass capacitor on the 6AQ5 audio 
output valve. The distortion at 1 watt 
output is 4% and the frequency re- 
sponse is —3 dB. at 200 Hz. and 4,500 
Hz. with 0 dB. at 1,000 Hz. reference. 
This is only the audio response and 
does not include the various filters. 


SWITCH-ON SURGE 

To reduce the switch-on surge and 
so allow a smaller fuse, a CZ9A ther- 
mistor was wired in series with one 
of the 240 ac. leads. I can now use 
a 4 amp. fuse. 


F.M, LIMITER AND 
DISCRIMINATOR 

The FR-100B has provision for an 
fm, limiter and discriminator, but, 
unfortunately, these don’t seem to be 
available. The one I am about to 
describe is, I feel, slightly cheaper and 
they are all Australian parts. 


+24 O'Dowds Road, Warragul, Vie., 3820. 
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R. D. CHAMPNESS,” VK3UG 


To accommodate this section, the 
power supply filter choke was moved 
to the top of the chassis, between the 
12AU7 and the 455 KHz. if. trans- 
former near the power transformer. By 
doing this, much more space under the 
chassis was available for the fm. 
system. 

The 7-pin valve socket is mounted 
in the hole provided, but the discrim- 
inator transformer which I used was 
much smaller than the intended Yaesu 


FM _LIMITER & 
DISCRIMINATOR 


unit. I made up a small plate for the 
transformer to sit on and then bolted 
this to the mounting holes of the orig- 
inal Yaesu transformer. The trans- 
former I used was a type used in a 
Pye Victor MVF529 f.m. transceiver. 
The part number is 087-000-183. Pos- 
sibly other makes could suit, but re- 
member it must be 455 KHz. 30 KHz. 
channel unit. 

Having mounted the valve socket and 
transformer, the signal input and output 
sources must be located. The input to 
the 6AM6 comes via a 20 pF. from the 
plate circuit of the last if. amplifier 
—a 6BA6. This capacitor is actually 
already wired to a tag strip, ready for 
you to extend to the grid of the 6AM6. 
The output line is in the corner on a 
3-lug tag strip near the discriminator 
transformer. Incidentally, the red pin 
of the discriminator transformer is the 
plate lead, and by continuity measure- 
ments, the other leads can be ascer- 
tained. This is a perfectly standard 
limiter-discriminator. 

The resistor values should be adhered 
to but the screen and plate by-passes 
are not all that critical. The value of 
the 0.47 meg. resistor may need to be 
altered slightly to obtain a same level 
of audio from’a signal deviated 3 KHz. 
compared to an a.m. signal modulated 
100%. 

To check how well the fm. system 
operates, should you have an fm. car- 
phone with 4 MHz. transmitter crystals, 
tune to the 7th harmonic in the 28 MHz. 
band and listen to the 3 KHz. deviated 
audio, it sounds very nice. You will 
have ‘to couple a wire close to one of 
the multipliers about the envelope. 
This is also a good way of checking 
your f.m. transmitter. 


EXTRA LF. STAGE 

I found on the lower bands that the 
if. system in the fm. mode seemed 
to lack gain, the S meter would read 
several points lower on fm. than on 
a.m. This I concluded was due to mis- 
matching in the coupling system be- 
tween the 6BE6 converter and the 6BA6 
first if. I tried various coupling meth- 


ods with partial success, but eventually 
concluded that an additional if, stage 
was needed. 


COR SIMILAR) 
0 FOR FORWARD RES, 


PART OF NOISE 220, 
LIMITER SWITCH 


To MODE 
SW. S2d, 


Much to many solid state merchants’ 
amazement, I imagine, I used an MPF- 
102 FET in an if. amplifier. The FET 
amplifier was wired into the circuit in 
only the fm, position. ‘The if. trans- 
former is an old small A.W.A. battery 
receiver if, 

‘The input of the amplifier goes to 
position 6 of S2A and the output to 
position 6 of S2C, removing the bridg- 
ing wire between these two contacts. 
‘The amplifier provides a reasonable 
amount of gain and the selectivity of 
the complete if. strip in the fm, con- 
dition is about +110 KHz. so at least 
7 or 8 KHz. deviation should be quite 
okay through this unit. 


TO 6BAG VIA S2C 
7 
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The FET amplifier was built on a 
piece of veroboard about 1” square and 
the transformer was mounted along- 
side the mechanical filter. The value 
of the source resistor may need to be 
experimented with to get optimum gain. 
The supply voltage is taken from a 
small voltage doubler off the filament 
line. 


ALIGNMENT 


The alignment of the discriminator 
is a bit different from the fm. car- 
phones that most of us seem to have, 
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so here is the alignment data. Adjust 
secondary top core of the discriminator 
for zero reading on the meter at the 
junction of the 47K and 470K resistors. 
Make sure that on adjusting core each 
side of zero, reading goes positive one 
way and negative the other. A 50 4A. 
meter will be satisfactory. 


Detune to negative or positive side 20 
A. and screw in primary core (bottom 
core) until reading dips slightly. Re- 
adjust for zero reading and check that 
on shifting either side of 455 KHz. that 
meter alternates. If it does not ‘seem 
very symmetrical, try adjusting again 
but take the secondary core in the 
direction giving opposite polarity to 
your original setting. 


AE.&RF. COIL SWITCHING 
ONLY MODIFICATIONS SHOWN, THE REST 
OF THE CIRCUIT IS AS NORMAL, 29 


‘stb 


TO AERIAL 
SMALL 


LARGE 
VARIABLE 


Modifications to colls for 


‘Le. this occurs when the switch 


On doing this modification and fitting 
160 metres I found that at about 1825 
KHz, there was ferocious hash at 
about S7, I eventually traced this to 
the limiter, which acts as a class C 
stage and ‘was generating harmonics, 
the 4th being in the middle of 160 
metres. To overcome this, I had to 
switch off the limiter when it was not 
required. 

I was not particularly keen to belt 
a hole in the front panel to accom- 
modate this switch and there was not 
any spare lugs on the mode switch. On 
examination of the noise limiter switch 
I found that it consisted of two sec- 
tions paralleled. I freed one section of 
the switch of its an. duties and wired 
it to the ht, supply for the limiter. 
With the ani, off, the limiter has hy 
applied. My reasoning going as follows: 
that on fm. the fm. limiter will take 
care of all noise, I hope, and on am. 
in many cases the noise limiter is pretty 
nearly always required. 


EXTENDING RANGE 

I decided to fit 11 metres and 160 
metres to the receiver and this is how 
it was done. On Band A I fitted 11 
metres. A crystal of 16,425.6 KHz. was 
fitted to the appropriate socket, the 
appropriate oscillator coil wired in and 
the aerial and rf. coils also wired as 
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VARIABLE 


tion on. 
{nd 80 19: tho position on the switch where’ the common te 


per instructions in the Yaesu manual. 
‘The performance is quite fair, although 
there is a slight spurious response pos- 
sibly due to the crystal being on half 
the required output frequency. 

The modifications for 160 metres are 
much more difficult to accomplish as 
three coils need to be wound and 
mounted and some alterations are nec- 
essary to the switching for 80 and 40 
metres. 

The simplest part to do is the fitting 
up of the crystal oscillator. A crystal 
of 7,453.5 KHz. is needed and is fitted 
into’ the position for Band C. I used 
Band C as it is the nearest to the 80 
metre position seeing as the switch can 
go full circle. The Band C coil had to 


To 68E6 GRID 
101 20 


80-40 metros. The switch position between 160 
inal of the switch contacts no other terminal, 
‘indicator dot is at 8 o'clock, 


be rewound with 20 turns wire about 
24 B. & S. and resonated with 100 pF. 
to tune 7} MHz. 


The 160 metre coils are wound on 
+" or 5/16” diameter slugged formers 
with 70 turns of 38 B. & S, enamelled 
wire wound over 3". I wound these 
two coils a bit higgle-piggle, but the 
cores will tune out any variation in 
inductance. The aerial coil primary 
consists of 10 turns about 24 gauge wire 
wound on at the cold end of the sec- 


q St, 
and at Melbourne, Brisbane, Adelaide, Perth, 


RESIN CORE SOLDERS 


©. T. LEMPRIERE & CO. LIMITED 


ondary. I fitted these coils in the bulk- 
head between the coil switching sections 
and the section housing the filter choke 
and filter capacitors. 


One word of warning. Do take out all 
low frequency crystals in the set other- 
wise you may be unlucky like me and 
damage a couple beyond repair with 
the vibration of hole drilling and filing. 
Be warned! 


The actual wiring alterations are 
perhaps better understood by studying 
the actual final circuit and comparing 
it with the original. In the original 
Yaesu circuit, switch S1 should pro- 
gress from left to right as SIA, S1B, 
SIC, but in fact on the diagram it is 
shown as A-C-B, 


Capacitor C2 is removed from its 
original position and paralleled with 
C3, and likewise C11 is removed and 
paralleled with C12. One additional 50 
PF. capacitor for each section is now 
required in addition to the two coils. 
That is all the extra parts needed. 


The wiring as I said will become 
evident on studying the circuit, Both 
80 and 40 metres will need some re- 
alignment after this modification, The 
preselector is set at about position 1 
on 160 metres and the coil cores are 
peaked for maximum response at 1500 
KHz. The trimmers are peaked at 2.1 
MHz, after peaking the preselector. The 
tuning range of the 160 metre coils is 
from 1.5 MHz, to 2,1 MHz., and the red 
dial calibrations give the tuned fre- 
quency. 


Broadcast stations come in quite well 
between 1500 and 1600 KHz, The 
University of the Air is quite good on 
1750 KHz. On the front panel of the 
receiver I have marked in red paint 
Band C with the numerals 160 and 
Band A the numerals 11 in black. This 
helps to identify the band, and it does 
not look unsightly if done neatly, The 
re-sale value of your receiver will not 
be spoilt by these modifications because 
the re-sale value of radio equipment 
is not high anyway, so why not make 
your equipment do what you want it 
to do. 


T'll get an aerial up for 160 metres 
as soon as circumstances permit and 
put my 130 watt am. rig to some use. 
I hope these modifications are of in- 
terest, and some use to others, 
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AUSTRALIS OSCAR 5 INTERIM REPORT 


Australis OSCAR 5 is now silent, its 
batteries discharged after a working 
life of six weeks. The work of collect- 
ing and processing the thousands of 
reports from Amateurs around the 
world begins. Before the last report 
on AOS is written, many hours of 
computer time will have been used in 
processing the data received from 
‘Amateurs. Concurrently with this work, 
the next Australis satellite is being 
planned and designed. 


AQ5 was launched at 1131 GMT on 
23rd January, 1970, in what could only 
be described as a flawless, text book 
Jaunch, One hour later, Australis 
separated from the Delta second stage 
and its two transmitters switched on. 
S5R8AS reported hearing the v.hf. 
beacon a few minutes later as the sat- 
ellite came into range of his Malagasy 
Republic QTH. Minutes later as AOS 
passed over Europe, DJ4ZCA and DL- 
30J heard the 10 metre beacon. In 
the following few orbits, Australis was 
heard by Amateurs in the UK., US. 
New Zealand and, of course, Australia. 


The response of U.S. Amateurs, 
especially, is staggering. Many thou- 
sands of reports have been received by 
the project to date. Some tracked every 
orbit in range throughout the life of 
AOS; some reported _ extraordinary 
antipodal propagation effects, and one 
even correlated the horizon sensor sig- 
nals with cloud formations derived 
from weather satellite pictures, during 
the later part of the v.h.f. transmitter’s 
life. The patience of one brave soul is 
attested by this log entry: 


“On orbit 181/182, I could hear the 
10 metre signal just about all the 
way around the world. I heard it 
for 95 of the 115 minute orbit, from 
very faint to fairly strong ‘signal 
strengths.” —WA4JID. 


WA2KSB heard the 29 MHz. trans- 
mitter commanded off during orbit 61 
on 28th January. 


At the Project Australis headquarters 
station (VK3AVF), teams were organ- 
ised to track the two high elevation 
passes each morning and afternoon. 
This vigil was maintained until the 
vih.f, beacon ceased transmissions dur- 
ing orbit 280 on Saturday, 14th Feb- 
ruary, after 3} weeks of highly success- 
ful operation. 


The magnetic attitude stabilisation 
system (M.ASS.) worked very well 
also. The satellite was soon locked to 
the earth’s magnetic field by the mass. 
magnet. So accurate was this tracking 
that, by 10th February, the signal 
strength of the v.hf, beacon was appre- 
ciably lower as the satellite was south 
of the city, than when it was north. 
This was caused by the transmitting 
antenna becoming unfavourably direct- 
ed by the earth’s field as the satellite 
moved, Future designs will undoubted- 
ly allow for this unplanned tracking 
accuracy! 
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By OWEN MACE 


The accompanying article by Jan 
King describes some of the preliminary 
results from Australis. In the ensuing 
months Project Australis will be an- 
alysing all the reports received in 
considerable detail to determine the 
effectiveness of the design procedures 
in order to incorporate modifications 
to the next satellite. Any reports are 
welcomed, so, if you have not already 
sent in your reception reports and 
station resume, please do so. The ad- 
dress is: 

Project Australis (Telemetry), 

C/o. Melbourne University Astro- 
nautrical Society, 

Union House, 

University of Melbourne, 

Parkville, Victoria, 3052. 


NEXT AUSTRALIS-OSCAR B 

Work is proceeding with the design 
and testing of the next Australis. It is 
envisaged that there will be six main 
sub-systems; the main experiment, the 
repeater. While other groups, notably 
DJ4ZCA, are in favour of linear trans- 
lators, it is strongly felt by the Aus- 
tralis’ group that the next step ought 
to be a hard-limiting fm. system. Thus 
Project Australis is working towards 
a multi-channel, channelised f.m. re- 
peater. The plan is to use one receiver 
to mix to some convenient i.f. stage, 
split to several separated i.f. filters and 
detect down to base band, Then each 
demodulated signal can then be used 
to frequency modulate its own carrier 
which is amplified and radiated. This 
system allows a number of advantages 
in that signal processing of the base- 
band is possible (e.g. speech compress- 
ing and al.c.) as well as removing 
doppler shift from the up-going signal. 
It is presently planned to use about 
six channels, receiving on 2 metres and 
transmitting’ on 432 MHz. 


Telemetry System—It is hoped that 
a 60-channel telemetry system will be 
accommodated on the next satellite. Its 
output will be in the form of teletype 
signals impressed on one of the repeater 
transmit channels and operated on 
command. 


Command System.—A _ 35-channel 
command system will be incorporated 
to allow switching of receivers and 
transmit channels. This will allow great 
flexibility and will allow failed sub- 
systems to be removed from the re- 
peater system. 


MLA.S.S.—It is possible that a mag- 
netic system similar to that carried by 
AQ5 will be incorporated, although a 
gravity gradient stabilisation has been 
mooted by Amsat. 


AMATEUR FREQUENCIES: 
ONLY THE STRONG GO ON— 
SO SHOULD A LOT MORE 
AMATEURS! 


Power Supply.—A 6-watt solar pow- 
ered battery is under investigation by 
Amsat, who will be responsible for the 
power supply. 

Package—This is the responsibility 
of Amsat. 


The design is for a lifetime of one 
year, to 85% confidence. It is antici- 
pated that a prototype of the system 
will be flown on a balloon from Mil- 
dura in the near future, and interested 
Amateurs are asked to listen to their 
W.LA. broadcasts for further details. 


LOW DRIFT 
CRYSTALS 


1.6 Mc. to 10 Mc., 
0.005% Tolerance, $5 
* 


10 Mc. to 18 Mc., 
0.005% Tolerance, $6 
* 


Regrinds $3 


THESE PRICES ARE SUBJECT 
TO SALES TAX 


SPECIAL CRYSTALS: 
PRICES 
ON APPLICATION 


MAXWELL HOWDEN 


15 CLAREMONT CRES., 
CANTERBURY, 
VIC., 3126 
Phone 83-5090 
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AO-5 EXPERIMENT RESULTS 


By JAN A. KING, K8VTR, Project Manager 


The long wait to put Australis Oscar 
5 into orbit and the months of hard 
work to plan, construct, and qualify 
the satellite have been rewarded by a 
multitude of useful scientific and en- 
gineering information received from 
Amateurs around the world. 

In the rather short lifetime of the 2 
metre transmitter (23 days) a number 
of firsts were achieved by the tiny 
spacecraft. Several hundred telemetry 
coding forms and associated reports 
have been received to date by Amsat, 
with reports still coming in at a some- 
what slower rate. Several hundred 
more reports were sent to Project 
Australis where data is being analysed. 

This article reports on the operation 
of the various experiments separately, 
although they are all somewhat related 
to one another. 


THERMAL BEHAVIOUR 
OF A0-5 

The temperature of AO-5 at ejection 
from the second stage of the Delta 
vehicle was 20°C. despite its proximity 
to a very hot engine and a very cold 
nitrogen gas jet during launch. The 
temperature, however, began to rise 
during orbits 1 through 10, and then 
stabilised internally at 43°C, 3°C., 
where it remained for the duration of 
the satellite's useful life. This temper- 
ature is fairly high, although it does 
not exceed the maximum design tem- 
Perature of 45°C. ‘The effects of this 

igher temperature were, _unfortun- 
ately, all adverse, Battery lifetime was 
somewhat shortened during the initial 
phase of discharge; but worse than 
this, the 144.05 MHz. beacon power 
dropped off faster with decreasing 
supply voltage due to the decreased 
efficiency of the r.f. power output tran- 
sistor. 

External temperature measurements 
were higher in sunlight and cooler 
during eclipse periods as observed by 
many reporting stations. As the space- 
craft entered the dark portion of the 
orbit, the skin temperature dropped 
from its 55°C. average to about 42°C. 
The internal temperature, however, re- 
mained fairly constant, dropping only 
2 to 3 degrees during the entire eclipse 
period. Our thanks to WOPGP, K2SS 
and others for their data in this ‘area. 

The spin rate about the X-axis in 
later orbits became quite slow so that 
the skin sensor located on the Z surface 
showed changes in temperature as parts 
of the satellite rotated in and out of its 
own shadow. This data was most useful 
in determining the roll rate about the 
stabilised axis, W5CAY reported this 
data for many orbits between 100 and 
250, Skin temperature data indicated 
a spin period of 7 to 8 minutes about 
the X-axis. 


POWER SYSTEM 
The spacecraft battery _ voltage 
decreased with time very nearly as 
predicted by pre-launch testing of in- 
dividual cells. It is felt that the actual 
voltage dropped off slightly faster than 


Amateur Radio, May, 1970 


the predicted curve for two reasons. 
First, the higher temperature acceler- 
ated ‘the voltage producing reaction in 
the batteries. Second, an additional 16 
mA. of current was drawn by the bat- 
teries; this may have been caused by 
the failure of the 10 metre modulator 
which was observed during the third 
orbit. 


M.A.S.S. AND THE 
HORIZON SENSORS 

Possibly the best operating system 
on board the spacecraft was not elec- 
tronic at all. The magnetic attitude sta- 
bilisation system worked better than 
some of us had anticipated. Early re- 
ports indicated that nulls occurred in 
the 2 metre signal about once every 15 
seconds, making decoding very difficult. 
The horizon sensors, which were found 
to be more sensitive than anticipated, 
changed wildly as they encountered the 
earth or its atmosphere. By the third 
day the spin rate had definitely de- 
creased and by orbit 100 the stations in 
the Washington D.C. area reported that 
the signal fades on 2 metres did not 
occur during an entire pass of 15 or 
20 minutes. 

Activity on the horizon sensors had 
been greatly reduced, particularly the 
X-axis sensor. This’ effect was not 
entirely expected and can only be at- 
tributed to the effective _ hysteresis 
damping of the ferrite rods included 
in the satellite. The effectiveness of 
these rods was measured at the God- 
dard Space Flight Centre magnetic test 
facility and was observed to be very 
small compared to the strength of the 
magnet itself. There is question in my 
mind why they seemed to work so weil 
in spacel WSCAY and WOGCH have 
both shown data to support a roll 
period about the X-axis of 7.5 minutes. 

If you were listening to data on chan- 
nels 2, 4 and 6, and thought the satel- 
lite had cracked a transistor or two, 

lease be advised that all was well. 

he sensitivity of the sensors allowed 
the spacecraft to detect the brightness 
of the earth’s atmosphere. The sensors 
thus slid from a lower to a higher tone 
as the AO-5 acquired the atmosphere 
and then the earth. During later orbits 
when the spin was reduced the varia~ 
tions in sensor frequency were attribut- 
able to variations in local cloud cover 
brightness. (How about that—an Ama- 
teur weather satellite!) If a fast dis- 
criminator was used to code telemetry, 
a very fine cloud structure could be 
revealed during periods of adequate 
signal strength. 


COMMAND 

During the first five days of opera- 
tion the spacecraft was not successfully 
commanded despite several attempts 
by both Australian and US. stations. 
AO-5 was successfully commanded to 
turn off its 10 metre beacon on orbit 
61 by station “Tango”, WAIIOX, of 
the Talcott Mountain ‘U.h.f. Society, 
which is a member club of Amsat, This 
is believed to be the first time an 


Amateur satellite was commanded suc- 
cessfully, and Bill Dunkerley, WA2INB, 
has the’ distinction to be the first to 
accomplish. this, 

‘The Project Australis group was suc- 
cessful in issuing three more successful 
commands when the satellite next 
passed into their range. The power 
used by the Australians was approxi- 
mately 20,000 watts effective radiated 
power (e.r.p.), From that time com- 
mands became easier to execute. The 
original schedule was then kept with 
week-end operation only on 10 metres 
until the 2 metre beacon reached end 
of life. At that time the 10 metre 
transmitter was turned on continuously. 
‘The last commands were sent using 
only 5 kw. erp. and were executed 
with no difficulty. ‘The change in appar- 
ent sensitivity. to command is also 
attributed to ‘the effective stabilisation 
of the satellite. 


PROPAGATION EXPERIMENT 

Despite the unexpected failure of the 
10 metre modulation on orbit 3, many 
useful results were obtained from the 
10 metre carrier. The carrier was de- 
tected by many Amateurs after the 2 
metre signal deteriorated and until 10th 
March, 1970, when AO-5 officially be- 
came ‘space junk item number 1970- 
008B. The lifetime of this beacon was 
coincident with several interesting 
ionospheric events including high activ- 
ity in the polar regions, a solar event, 
and most interestingly,’ a major solar 
eclipse. All data pertaining to this 
experiment has not yet been evaluated, 
but a brief summary of the available 
results follows: 

(1) The most commonly observed 10 
metre effect was a rapid fading occur- 
ring as fast as once every 2 seconds, 
but more typically once in 5 seconds, 
This was probably caused by Faraday 
rotation of the plane of polarisation of 
the. signal. 

(2) The 10 metre signal was usually 
acquired 1 to 2 minutes prior to the 
2 metre signal and was lost. several 
minutes after 2 metre LOS; this some- 
times occurred as much as’ 20 minutes 
later than predicted (on ascending 
nodes). This is thought to be due to 
ionospheric skip propagation. 

(3) Antipodal reception, while still 
not predictable, is definitely a real 
phenomenon. Several reports of such 
reception have been received. In some 
instances two signals were reported, 
one from the spacecraft as it was going 
away and one as it was heading toward 
the observer. The signals were appro- 
priately Doppler shifted. On the day 
of the solar eclipse antipodal reception 
was reported by three stations on the 
East coast of the U.S. at approximately 
the same time. 

(4) In general, it should be possible 
to correlate many of the reports with 
the state of the ionosphere. Reports 
are currently being studied. 

I hope everyone who participated in 
the AO-5 programme found it to be an 
interesting and worthwhile experience. 
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since transistors were an- 


VER 
E nounced many years ago, Ama- 


teurs have been interested in 
using them in all types of equipment. 
Though the advantages of transistors 
have made them popular for all elec- 
tronic applications, transistors are 
especially suitable for portable equip- 
ment. Transistors, with their high effic~ 
iencies, small size, low heat dissipation, 
low voltage operation and high relia- 
bility, are ideal for portable gear. 
Many low-power transistor transmitters 
have appeared in Amateur magazines, 
and every circuit of this type that has 
appeared has attracted “considerable 
attention. Unfortunately though, many 
of the transistors used’ in these’ trans- 
mitters are really not ideal for this use, 
since they are switching transistors or 
low-power amplifiers that don’t perform 
very well in rf. power service. Higher 
power transmitters using r.f. power 
transistors have rarely been described, 
and most of the circuits that have 
appeared really couldn’t be considered 
very practical for most Amateur use. 


Old rf. power transistors suffer from 
four major faults that have limited 
their usefulness; low gain, limited 
power output, high cost, and perhaps 
most discouraging, susceptibility to de~ 
struction due to mismatch or detuning. 
‘This last was especially bad in mobi 
applications where parking too close 
to a vertical pipe or having your an- 
tenna touch a tree could blow out an 
expensive power transistor if you 
happened to be transmitting at the time. 
Various complex schemes were develop- 
ed to prevent this from happening, but 
most were not completely satisfactory. 
Fortunately, new transistors overcome 
most of these faults, 


As you probably realise, the market 
for transistors in Amateur equipment 
is miniscule compared to the market 
in the mobile communications equip- 
ment used in police cars, ambulances, 
taxicabs, and so forth, not to mention 
the transmitters used’ in aircraft and 
military equipment. However, the 
Amateur benefits from the improve- 
ments that result from developing new 
transistors for these applications. Be- 
cause these markets are large and 
growing, transistor manufacturers have 


+ Reprintes 
uary, 1970, 


from “Ham Radio Magazine,” Jan- 
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been developing highly improved tran- 
sistors for these uses. 

‘These new power transistors have 
higher gain and higher power output 
than earlier devices (up to 100 watts 
in one transistor at 175 MHz.). They 
are also rugged and can_ withstand 
detuning and mismatching that would 
destroy earlier devices. Their cost is 
reasonable for the applications they 
are intended for. While prices are still 
high compared to vacuum tubes which 
can supply the same power, the advan- 
tages of transistors have made them the 
overwhelming choice in new applica- 
tions. Very little new communications 
equipment for mobile use is presently 
being designed with vacuum tubes. 

For applications that require high 
efficiency, small size, and high reliability 
transistors are used even when they 
are quite a bit more expensive than 
equivalent types. For instance, in 
aerospace communications, _ literally 
dozens of transistors are used in par- 
allel in some applications to obtain 
very high output. 

Ih spite of this, transistors are not 
replacing vacuum tubes in all applica- 
tions. The Amateur operator who wants 
to put out 2,000 watts is not likely to 
use transistors except in the driver 
stages where the transistor can make 
a very compact and efficient assembly. 

At the present time, low-power tran- 
sistors are quite reasonable. For higher 
power a few devices are now becoming 
available on the surplus market. Most 
of them are not modern transistors, 
and suffer from many of the faults that 
I mentioned before, particularly failure 
due to mismatching or detuning. Never- 
theless, they are quite useful in many 
applications and are a very good way 
to get your feet wet in rf. power 
before you take on a more expensive 
project. 

For that matter, dedicated Amateurs 
have never had any real problems in 
obtaining components for their projects. 
The serious Amateur who wants to 
build a high power transistor trans- 
mitter can likely get the transistor he 
needs one way or another, just as he 
has been able to obtain expensive 
varactors for microwave use. And even 
though the transistors are relatively 
expensive, they are quite reasonable 
when you consider their advantages; 
using fransistors that operate directly 
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from a car battery, for example, elim- 
inates the need for a relatively expen- 
sive, space-consuming inverter, 

The principles outlined in this article 
apply equally well to small transistors 
used in 1 and 2-watt transmitters and 
to the large transistors that are neces- 
sary to get 100 watts or more of rd. 
power output. The same design prin- 
ciples are used in all of these applica~ 
tions, The numbers will change, of 
course, and sometimes the networks 
used for coupling between the tran- 
sistors will also change due to the dif- 
ferences in impedance levels. However, 
if you learn how to design a low-power 
transmitter you can apply the same 
principles when higher-power transist- 
‘ors become available to you. 


CCLECTOR-EMITTER VOLTAGE (Meh 


Fig. 1.—Comparison of collector current vs. 

coliector-emitter voltage in conventional and 

bilised transistors (balanced- 
transistors). 


CHARACTERISTICS OF RF. 
POWER TRANSISTORS 

Modern rf. power transistors are 
made of many individual small transist- 
ors in parallel. These transistors are 
formed at the same time in the manu- 
facturing process. The small transistors 
are then connected in parallel with 
aluminium metal that is deposited on 
the surface of the silicon chip. Each 
of the small transistors handles rela- 
tively little power, hence, can be rather 
small in size. This is an advantage in 
high-frequency use. 
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A further development of this type 
of construction is the balanced-emitter 
transistor. Here a small resistor is 
placed in series with the emitters of 
the small transistors that are connected 
in parallel to form the whole transistor. 


Fig. 2 shows a typical balanced-emi:- 
ter transistor. It is the Motorola 2N5637 
which can supply an output of 20 watts 
at 450 MHz, This transistor consists 
of 220 transistors in parallel, and is 
stabilised by 220 small thin-film Nich- 
rom resistors. This device, which is 
more complex than most ICs, is 50 by 
100 mils. (0.05 by 0.1 inch} in size. 
You'll notice that the 2N5637 is made 
of ten cells, Similar cells are used in 
other transistors; the 2N5636, which is 
often used as the driver for the 2N5637, 
consists of six cells and can provide 7.5 
watts, The 2N5635 contains two cells 
and can put out about 2.5 watts. 


The reason for this complex con- 
struction is that it improves ruggedness. 
If one small transistor in the large chip 
starts drawing more current than an- 
other one because of some small differ- 
ence in its construction, the current 
through it would increase. Then the 
voltage across the small resistor would 
increase, increasing the emitter-base 
voltage,’ This reduces the amount of 
current that this individual transistor 
draws. In other words, it is a self- 
stabilising operation, No single tran- 
sistor can draw an excessive amount 
of current. ‘This protects the transistor 
from secondary breakdown and permits 
it to stabilise itself in the event of sev- 
ere load mismatch or circuit detuning. 


Since these small emitter resistors are 
in parallel, their equivalent resistance 
is very small and does not result in 
significant degeneration or loss of gain. 
On the other hand, if a conventional, 
older type of power transistor is used 
with emitter-resistor protection, a re- 
sistor large enough to have any sig- 
nificant effect on the ruggedness of the 
transistor circuit would cause consider- 
able loss of gain and output. 


‘The greatest advantage of balanced- 
emitter transistors is their ruggedness. 
A balanced-emitter transistor can stand 
an infinite v.s.w.r. for a short time in 
am. service, for example. You can also 
tune one of these transistors without 
having it blow out, as often happens 
with older transistors. 

Another result of this construction 
is shown in the Ic/Vee curve shown in 
Fig. 1. Here the collector currents of 
two transistors with similar output cap- 
ability are compared. One is a balanc- 
ed-emitter transistor, the 2N5642. The 
other is a more conventional transistor, 
the 2N3632, The 2N3632 contains two 
chips in parallel in one package, but 
no emitter stabilising resistors are in- 
cluded in this transistor, You'll notice 
that as the voltage increases in the 
balanced-emitter transistor, the cur- 
rent increases proportionately. This 
shows the excellent linearity which 
would make it ideal for amplitude 
modulation or linear amplification. The 
2N3632 has a negative resistance region 
when increasing the voltage results in 
lower current. This negative resistance 
region would result in very poor up- 
ward modulation, of course, and high 
distortion in amplifier service. 
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While most silicon transistors, par- 
ticularly power transistors, are NPN 
devices, PNP r.f. power transistors are 
also made by Motorola. One, the MM- 
4023, is a balanced-emitter’ transistor 
capable of 40 watts output at 175 MHz. 
‘The lower-power 2N5160 is a close PNP 
match of the popular 2N3866 and can 
be used in complementary service (see 
Fig. 3). 

Table 1 summarises a number of r4. 
power transistors, both conventional 
and balanced-emitter types. The con- 
ventional ones are suitable for low 
power stages, for drivers, and where 
they will not’be subjected to load mis- 
match or detuning. Some of these 
transistors are also becoming available 
at relatively low prices in surplus. 
However, only balanced-emitter tran- 


sistors are recommended for use where 
they will be modulated, where any 
significant power is being handled, or 
for feeding an antenna. Fig. 4 gives 
test circuits for some of the transistors. 
Many of these circuits can be adapted 
for use in the Amateur bands. 


TYPES OF OPERATION 

Amateurs are interested in rf. power 
transistors for four modes of operation: 
c.w., fm, am. and ss.b. The simplest 
of all of these is c.w. operation. Keyed 
c.w. can be used in portable operation 
where the maximum range is desired. 
There's no question that this operation 
provides you the best range for a given 
power. A continuous signal can also 
be used for driving varactor multipliers 
or vacuum tubes. F.m, operation is the 


Fig. 2.—The geometry of a Motorola bel- 
anced-emitter (resistor stabilised) transistor, 
the 2NS6S7, which is capable of 20 watts 
‘output (minimum) st 400 MHz, The 2NS637 
ts composed of 220 individual small tran- 
sistors connected in parallel, each emitter. 
This construction provides excellent safe 
area and resistance to damage from de- 
tuning or high v.s.w.r. 


Voltage 


Single 
(cw. Gain Pour @ft Quantity 

Type service) (min. db.) (min. W.) (MHz.) Case Cost 
‘2N3866 28 10 1 400 10-39 $US2.25 
2N3375 28 88 75 100 70-60 10.80 
2N3553 28 10 25 175 0-39 437 
2N3632 28 59 13.5 175 10-60 12.75 
2N4072 13.6 10 Vs 175 TO-18 2.25 
2N4073 136 10 Ye 175 TO-5 2.70 
2N4427 12 10 1 175 0-39 245 
2N5160* 28 8 1 400 10-39 6.75 
2N5161* 2B 8.75 75 175 10.60 18.75 
2N5162°¢ 28 6 30 175 10-60 27.00 
2NS635+ 28 62 25 400 1448 7.50 
2N5636+ 2B 57 75 400 1448 22.80 
2NS637+ 28 46 2 400 145A 57.50 
2NS641+ 28 84 7 175 1448 6.40 
2N5642+ 28 82 20 175 145A 21.30 
2N5643+ 28 78 40 175 145A 40.40 
2NS644+ 125 7 1 470 145801 11.80 
2NS645+ 125 6 4 470 145A 15.50 
2N5646+ 125 AT 12 470 145A 29.20 
2NS58S+ 13.6 82 3 175 1448 6.10 
2NSS90+ 13.6 52 10 175 145A 14.40 
2NSSO1+ 13.6 44 25 175 145A 25.20 
MM1552+ 27 78 75 150 145C 67.50 
MMa018°> 125 10 Ya 175 10-39 2.20 
MM4019°+ 28 10 25 175 10-39 6.50 
MM4020*+ 125 5 35 175 208-1 8.05 
MMa021*+ 125 70 15 175 208-1 19.50 
MM4022*+ 125 55 25 175 208-1 30.00 
MM4023°> 125 nat! 40 175 208-1 49.40 


+ Balanced-emitter transistor. 


Table 1.—Typical rf. powe’ transistors. 
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Fig. 3300 MHz. com- 
plementary rf. power 
amplifier using an NPA 
2N3868 and PNP 2NS160 
transistors. 


same as cw. as far as a transistor is 
concerned. The deviation used in any 
type of Amateur or commercial com- 
mercial work is so small that it appears 
as a constant signal to the transistor. 
In either c.w. or f.m, operation the 
transistor can be operated at a supply 


voltage of slightly less than the 
collector-emitter breakdown voltage 
(BVew For example, the 2N5641 


series of transistors has a minimum 
BVivo of 35 volts and it is quite suitable 
for use at 28 volts for fm. or c.w. 
operation. Likewise, transistors with 
an 18-volt BVcno can be used with the 
automobile supply, which is roughly 
13.5 volts, Because you can operate 
relatively close to the breakdown volt- 
age, you can get maximum power out- 
put’ from a transistor in c.w. or fm. 
operation. 

Incidentally, the collector voltage of 
a transistor rises to roughly twice the 
supply voltage during the cycle. This 
would seem to exceed the transistor 
ratings, but this is not true because the 
radio-frequency breakdown voltage is 
considerably higher than the d.c. volt~ 
age breakdown, It is very close to the 
highest maximum rating normally given 
on a transistor data sheet, the BVesst 
The BVcxs is 65 volts for the 2NS641 
series, 

Operation of a transistor at 28 volts 
requires an inverter if it is used in a 
car. This inverter can be relatively 
simple—even an eutotransformer that 
provides voltage doubling. However, 
this partly negates one of the great 
advantages of using transistors: the fact 
that they can be operated directly from 
the 136 volt supply voltage. These 
28-volt. transistors are quite useful in 
fixed-station operation, but they are 
more often used in am. service. A 
transistor operated at its maximum c.w. 
output, say 40 watts for the 2N5643, 
must be given some type of protection 
in case of extended detuning or mis- 
match, The transistor can survive a 
short fault but not a continuous one. 

‘Transistors are available for_opera- 
tion from a car battery of 13.5 volts. 
They are quite similar to the higher- 
voltage devices but are optimised for 
maximum output at the lower voltage, 
and have lower breakdown voltages. 
They also have lower gain at the lower 
voltages. For example, the 2N5591 has 
an output of 25 watts at 175 MHz. 
when operated directly from a 13.5v. 
supply. Its power gain at this level is 
only 44 db. minimum, which is rela~ 


Tha Eg, iv manip setiontly abont eit 
to the BY one 
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tively low. The 2N5642, which has 
roughly the same output, 20 watts at 
175 MHz., has a gain of 8.2 db. when 
it is operated at 28 volts. Because of 
this lower gain, more stages are gener- 
ally required for the same power level 
with low-voltage power supplies. 


AMPLITUDE MODULATION 

Amplitude modulation with transist 
ors is usually a rather messy proposi- 
tion. Frequency modulation is much 
more satisfactory, and Amateurs are 
using fm. more’ and more in vhf. 
mobile communications. However, a.m. 
is widely used commercially in aircraft 
transmitters and by the military. The 
aircraft transmitters operate between 
108 and 136 MHz., and the military use 
a.m, between 108 ‘and 152, and between 
225° and 400 MHz. For this reason, 
many transistors have been developed 
for a.m. use in these frequency ranges. 
‘The carrier output of a transistor in 
am. service is very low compared to 


its c.w. output. For example, the 2N5643 
can put out 40 watts on ew. or fim. at 
175 MHz., but it’s only suitable for about 
15 watts of a.m. carrier. However, on 
the modulation peaks, this increases to 
about 60 watts p.e.p., of course. 

In a.m, operation you have to oper- 
ate a transistor at less than half its 
collector-emitter breakdown voltage. 
For example, the 2N5643, which can 
be used at 28 volts for c.w. operation, 
cannot be operated at more than about 
14 volts in a.m. service; this is because 
on a.m. peaks the voltage rises to twice 
the normal maximum, which is already 
twice the supply voltage. In other 
words, on am. peaks a 13.5-volt supply 
will give rf. peaks that rise to 54 volts. 
A transistor that is to be used in am. 
service at 13.5 volts, then, must have 
a BVcxs greater than’ 54 volts, 

‘As you can see, an amplitude-modu- 
lated ‘transistor has to be operated at 
about one-half its normal supply volt- 
age, where it provides maximum gain. 
Its ‘gain will be lower than that_of a 
transistor made specifically for 13.5-volt 
service. Amplitude modulation involves 
a number of compromises; it is used 
only because a.m. equipment is already 
very popular and widely used, Fm. 
is far more satisfactory with transistors; 
it also provides much’ greater range for 
the same power inputs. 

It might be noted, however, that 
large aircraft which use am. are using 
transistors—single transistors such as 
the MM1552 which is suitable for 25 
watts carrier output at 135 MHz, with 
100 watts peak power. The MM1552 
is capable of about 75 watts carrier 
output in c.w. operation, This particular 
transistor is used in a.m. service at 


Fig. 4—Test circuits used for typical rf. power transistor 
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13.5 volts, and has a breakdown voltage 
of about 65 volts. 

In am, service, because the transistor 
is operated at relatively low carrier 
output, it can withstand infinite v.s.w.r. 
and detuning for a considerable period 
of time if mounted on an adequate heat 
sink. 


SINGLE SIDEBAND 

Single sideband with transistors is 
still relatively unfamiliar to most users. 
‘Transistors have been used for single 
sideband for some time, particularly by 
the military, but not too much informa- 
tion is available on this type of opera- 
tion. A rule of thumb is that a tran- 
sistor provides fairly low distortion 
at a peak envelope power output rough- 
ly equal to the c.w. rms. output. As 
an example, the 2N5643, which can put 
out 40 watts of c.w., can provide 40 
watts p.e.p. of sideband with relatively 
low distortion, 

Balanced-emitter transistors are ideal 
for single sideband because of their 
excellent linearity, At the present time 
an inexpensive transistor can provide 
about 8 to 10 watts p.e.p. ss.b., making 
it quite suitable for use alone or to 
drive an efficient transmitting tetrode 
tube such as the 4CX1000, This is not 
enough output, of course, to drive a 
grounded-grid ‘tube like ‘the popular 
3-1000Z, 

‘Table 2 summarises the required 
voltage ratings of transistors used at 
13.5 volts and 28 volts in all popular 
modes, 


READING DATA SHEETS 

An important part of using r.f. power 
transistors is understanding their data 
sheets. Data sheets on any power tran- 
sistor or for that matter, any semi- 
conductor, are available’ from _ the 
manufacturer of the device. Most 
of the data sheet is quite straight- 
forward and though different manu- 
facturers use different formats, sim- 
ilar information is available from most 
data sheets. One of the first things that 
you should remember when you are 
looking at a data sheet is that there are 
different types of values given. Some 
are actual maximum ratings. These are 
the absolute limits to which a transistor 
should be subjected. Other values are 
characteristics which describe the actual 
performance of the transistor. 

In the maximum ratings there is no 
problem about interpreting them; they 
are quite obvious. However, the char- 
acteristics can be. typical ‘values, or 
they can be minimum or maximum 
values. The manufacturer chooses the 
value ‘to give him a reasonable yield 
of saleable devices. At the same time, 
most of the transistors that he produces 
exceed the minimum ratings, some- 
times by quite a bit. For this reason, 
typical values are often given on data 
sheets. These typical values include all 
of the curves, except one or two such 
as the safe operating area curve and 
temperature deratings. 

Typical values are very useful in 
design; however, it is better to design 
with the minimum values to be on the 
safe side and insure that your design 


¥Data Sheets on any transistors mentioned in 
the text are available from Technical Infor- 
mation Centre, Motorola Semiconductor Pro- 
ducts Ine., Box 20924, Phoenix, Arizona, 85036. 
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works properly. The data sheet clearly 
differentiates between typical and min- 
imum. values. 

Among the curves which provide 
typical values are those giving imped- 
ances, where it is not practical to give 
a range. In this case, many transistors 
are measured, and an average value is 
put on the curves. These values can 
vary a bit in individual transistors, but 
the numbers indicated are usually quite 
close and satisfactory for circuit design. 

One of the first ratings or character- 
istics that you are concerned about is 
the breakdown voltage of the transistor 
as discussed in the section on classes 
of operation, Many different break- 
down voltages are provided on data 
sheets, The most significant one for rf. 
use is the BVcxs. If this is not pro- 
vided, the BVceo is usually numerically 
about the same. Half of this value gives 
you the maximum rating for c.w. or 
1m. use; one-quarter of it for am. use, 
as shown in Table 2. 

It is interesting to notice the trade- 
offs that accompany a higher break- 
down voltage in a given family of tran- 
sistors. A higher breakdown voltage 
indicates a lower output capacitance 
of Con. This, of course, can simplify 
design at high frequencies considerably 
by reducing the amount of parallel out- 
put capacitance. An unfortunate re- 
sult of higher breakdown voltage is 
higher d.c. and rf. saturation voltages. 


fiat an 

uy uy 

BVent BV evo ave Beno 
cw. 3015 60 30 
fm. 30 «(15 60 30 


am. (t'former 
modulation) 60 30 120 60 
am, (series 
modulation) 3 «15 60 «30 
sb. (linear 
application) 30 15 60 30 


Table 2.—Minimum BVces and BVcxo for 

transistors used in various modes of 

Operation at 13.5 and 28 volts. Values for 
a.m. assume 100% modulation. 


The reason this is important is that 
the actual output from a transistor is 
dependent on the collector voltage 
swing, or difference between the col- 
lector’ supply voltage and the satura- 
tion voltage. 

For example, though d.c. saturation 
voltages are rarely given, for rf, power 
devices they typically run around 1.5 
to 2 volts for high voltage (28v.) tran- 
sistors, and a little bit lower for low 
voltage ones. However, the r. satura- 
tion voltage is usually’ about 1.3 times 
higher and this reduces your power 
output. As you can see, if you operate 
a transistor with a high breakdown 
voltage at a low voltage, you reduce 
your voltage swing considerably be- 
cause the high rf. saturation voltage 
will remain roughly the same. Thus, 
a high breakdown voltage results in a 
lower maximum saturated power out- 
put. But as discussed before, a high 
breakdown voltage is a necessity for 
amplitude modulation, and so we have 
to live with the high ‘saturation voltage 
that accompanies it. This is another 
good reason to use fm. rather than am. 


Incidentally, at high operating volt- 
ages, gain is higher than at lower volt- 
ages, partly because the higher oper- 
ating voltage reduces both output and 
feedback capacitance. 

One parameter that is of relatively 
little importance is the maximum col- 
lector current (Io vax). Though a safe 
operating area graph often lists the 
maximum — permissible __ simultaneous 
voltage and current for the transistor, 
these values are usually dic. or low- 
frequency ones and are not very rele- 
vant at 100 MHz. or so. Transistors 
aren't often operated near their maxi- 
mum collector current, anyway, whether 
they are low-frequency or’ /high-fre- 
quency devices. 

A vital parameter in a high-power 
amplifier is the maximum power dis- 
sipation. The maximum power dissipa- 
tion of a transistor is the difference 
between the input and the output: Py 
= Pw ow + Pm vc — Pour. For ex- 
ample, if you have 1 watt of r.f, input 
and 10 watts of d.c. input (a total of 
11 watts input) and 5 watts output, the 
dissipation is 11 minus 5, or 6 watts. 
If you're using a relatively large tran- 
sistor it may be able to handle this 
with very little extra heat sinking; 
however, it is important that sufficient 
heat sink be provided if necessary, 

De. current gain or hys, is relatively 
important in many applications, but its 
significance in r.f. power transistors is 
probably not what 7 think. A high 
re indicates a high fz and hence a 
high power gain at frequencies below 
the fx. Nevertheless, high hx is not 
desirable in most rf.’ power transistors: 
it results in lower maximum saturated 
power output, higher intermodulation 
distortion in single sideband use, greater 
change in dc. gain with changing cur- 
Fent and, perheps most important, de. 
and low-frequency instability. 

The lower dc, stability means that 
it is relatively hard to stabilise the bias 
of the transistor in class B or AB 
operation for s.s.b. The a.c, instability 
can lead to low-frequency oscillation 
because the transistor has so much gain 
at these frequencies in comparison with 
the gain at the very high frequencies 
at which you want it to operate, 

It follows that a high fr is not nec- 
essarily an advantage. The hr. (small- 
signal ac. current gain) and fr are 
intimately related, since fr is equal to 
hee times the frequency at which he 
is measured. High fr means higher 
output resistance in a transistor, Higher 
resistance can simplify matching re- 
quirements in some cases but the high 
fs also means a lower input. resistance 
at a given power output. All in all, fr 
is not really a very good indication of 
a transistor’s performance in power 
amplifying service. 

The important numbers for you to 
look for in an r. power transistor are 
its functional tests. Rf. power tran- 
sistors undergo tests for gain, power 
output, and in some cases, efficiency, 
at given frequencies. This is a rather 
time-consuming, and hence, expensive, 
operation for the manufacturer and one 
of the reasons that r.f. power transist- 
ors are more expensive than low fre- 
quency ones. However, it insures that 
the transistors are suitable for high- 
frequency operation. 
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The functional test can be given in 
a number of different ways; probably 
the most obvious one is a’ minimum 
power output for a given power input 
at a given frequency. A more common 
test furnishes the amount of input re- 
quired for a given output. Power gains 
are usually given at the same frequency 
at which the power outputs are meas- 
ured. Minimum and typical values are 
often given. The minimum is what you 
should design with; the typical is what 
you can hope for. 

If you do a little bit of figuring, you 
will ‘find that most power transistors 
have much lower gain than vacuum 
tubes you are familiar with. Therefore, 
more transistors than tubes are requir- 
ed to obtain a given power level in 
most cases. This is not necessarily true 
at relatively low frequencies: a power 
transistor can have very high gain at 
50 MHz, for example, if it is designed 
for use at 400 MHz.’ Power gain in- 


emitter tran 
ceramic 
‘age provide up to 20 
watts output at 490 
MHz, (2NS697), 40 watts 
at 175 MHz, with 
2B-volt supply (2NS643). 
for 25 watts at 175 MHz 
with a 13.5-volt supply 


(2NSS91), Also 
able are new transistors 
that are suitable 


drivers for those de- 
vices or as lower-power 
amplifiers. 


creases about 6 db, per octave, and this 
can mean that you have much higher 
gain at lower frequencies. 

However, it is not necessarily desir- 
able to use a 400 MHz. transistor at 
50 MHz. If you have excessive gain 
you are likely to have instability. In 
general, about 15 db. is the maximum 
gain you should expect to get out of 
an rd. power transistor and have it 
remain stable. More than this and you 
are likely to be bothered by instability 
that could be hard to eliminate. In 
general, you should use rf. power tran- 
sistors only in the ranges that are in- 
dicated on the data sheet. For example, 
if output powers and impedances are 
given for a transistor between 100 MHz. 
and 400 MHz,, you could use it any- 
where within ‘that range and probably 
just a little bit above or below it. How- 
‘ever, it would be best not to use this 
transistor at 30 MHz. or below. 

A relatively recent development in 
rf. power transistor data sheets is the 
inclusion of large-signal impedances. 
Previous to this only small-signal im- 
pedances were given: a 20w. transistor 
might be characterised in a circuit in 
which it was actually just a low-level 
amplifier. However, when transistors 
are operated at high’ power levels, their 
characteristics are quite different from 
those at low power levels. 

Table 3 lists the high and low-level 
impedances for the 2N3948 transistor 
at 300 MHz. You can see the vast dif- 
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ferences between these values. If you 
use the small-signal impedances to 
design a transmitter, it won’t work 
properly. Some manufacturers still do 
not give large-signal impedances, com- 
plicating the task of the designer 
considerably, because he must spend a 
great deal of time in empirical work. 
Incidentally, Motorola pioneered in pro- 
viding large-signal impedances, and 
they are provided on almost all Motor- 
ola rf. power transistor data sheets. 

‘Three different large-signal imped- 
ances are provided: the input capaci- 
tance (Cis), input resistance (Rix), and 
output capacitance (Corr). The output 
resistance (Rovr) can be figured from 
the supply voltage and output power 
of the specific circuit you are using, 
and that will be discussed in more 
detail further along. Incidentally, the 
output capacitance is roughly twice the 
low frequency Con in case this is not 
given. 


There are two different ways that 
impedance data can be presented: in 
the parallel form, which is given oa 
most Motorola data sheets, or in the 
series representation. A parallel form 
would be, for example, 6 ohms resist 
ance in parallel with 30 pF. capacitance. 
The series form would be the familiar 
expression using j, such as 25 — j8 
ohms. There are advantages to using 
either form; some networks are easier 
to design with the series representa- 
tion, and some with parallel. It is rela~ 
tively easy to switch from one to an- 
other. Later on in the discussion of 
network design 1 will indicate when 
you use the series and when you use 
the parallel form, and how you change 
from one to the ‘other. 


PACKAGING 

The packaging for an r.f. power 
transistor is vitally important. For large 
power outputs, specialised packages 
that provide minimum lead inductance 
are required, Though the TO-39 pack- 
age is widely used for low-power tran- 
sistors such as the 2N3866 and the 
2N3553, it is not suitable for powers 
over a’ few watts. The next step up 
is similar to the TO-39 except it pro- 
vides solid terminals instead of wire 
leads and uses a stud for mounting 
(TO-60)._ Examples are the 2N3375 
and 2N3632, These packages are shown 
in Fig. 5. 


A much better package is the strip- 
line opposed-emitter case, which is 
used in one form or another by most 
manufacturers, This type of package 
provides an isolated stud for mounting, 
‘This stud may be mounted directly on 
a heat sink without insulating washers. 
Four ribbon leads are provided; two 
emitter leads, a collector lead and a 
base lead. The two emitter leads are 
between the collector and the base leads 
providing excellent isolation, and the 
fact that there are two of them makes 
it easy to provide a very low impedance 
ground. A wide ribbon is used for high 
power levels and a smaller one for 
lower power levels. The Motorola strip- 
line package is ceramic; some of the 
others are plastic. The’ most popular 
package is only 3/8 inch in diameter, 
yet can put out over 40 watts of power. 


CIRCUIT DESIGN 


Amateurs are fortunate in at least 
one respect when it comes to rf. power 
transistors: most Amateur circuits are 
narrow band, unlike the wideband 
transmitters required in commercial 
and military am. service. In_ bro 
band circuits, considerable gain often 
has to be sacrificed to obtain the wide 
band. However, Amateurs can use the 
transistors in narrow-band service and 
obtain the performance specified on data 
sheets without any great problem, 


The first problem that a transmitter 
designer must solve is the frequency 
at which he will generate his signal, 
and at what level any frequency mul- 
tiplication, if, that is needed, will be 
performed. General commercial prac- 
tice seems to obtain a low-level signal 
at the output frequency, then perform 
all the power amplification at this fre- 
quency. There are a number of rea- 
sons for this: one is that in many com- 
mercial applications a frequency syn- 
thesizer is used, and its output can 
conveniently be at the output frequency. 


Input resistance _— 
Input capacitance or inductance 
Transistor output resistance 
Output capacitance 
Power gain 


Class A Class C 
‘Small-Signal Amplifier Power Amplifier 
15v. d.c. n = 13.6v. dc, 
Io = 80 mA. 1 Watt 
9 ohms ohms 
0.012 uF. pF. 
199 ohms ohms 
46 pF. pF. 
124 dB. aB. 


Table 3—Small and large-signal performance data for the 2N3948 at 300 MHz. show the 

inadequacy of using small-signal characterisation data for large-signal amplifier design. 

Resistance and reactance shown are parallel components. That is, the large-signal 
input impedance is 38 ohms in parallel with 21 pF., etc. 
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Another reason is that it is easier to 
design an amplifier stage than a multi- 
plier. The information required for 
designing an amplifier can be obtained 
very readily from a data sheet, while 
that for designing a multiplier often 
must be obtained by cut and try. For 
this reason, it is usually best to plan 
on having a few milliwatts, say 20 to 
100, at the output frequency and am- 
plifying from there. All of the multi- 
plication that is needed can then be 
done at a low level. 

The next problem is whether to use 
a low-frequency crystal and multiply 
up, or to use a higher frequency crys- 
tal. A low-frequency crystal is usually 
necessary in fm. applications where 
you need to use a relatively low fre- 


power output you want, taking into 
account the power supply’ that is avail- 
able, and work backwards from this. 
As a practical example, a simple trans- 
mitter for two metres will be developed 
in the rest of this article. This trans- 
mitter will also be used to explain 
simple network design. 

Suppose we would like to obtain 
about 10 watts of c.w. or fm. on two 
metres to drive a fixed station amplifier. 
A 28-volt supply will provide the high- 
est output. A good transistor choice 
would be the 2N5641. It has a mini- 
mum power output of 7 watts at 175 
MHz. according to Table 1. Referring 
to the data sheet, it can be seen that 
its output at 145 MHz. would be much 
closer to 10 watts. This transistor costs 


wt Z yy) 


Fig. 5.—Typical skages for rf. power 
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quency and multiply by a fairly high 
number to get enough deviation for fm. 
However, for a.m, or c.w., it is usually 
best to use as high a frequency as is 
practical. Since very little power out- 
put is needed, you can use an overtone 
crystal and just multiply a few times. 
For instance, for two metre output, a 
72 MHz. overtone crystal oscillator can 
provide a few milliwatts which then 
can be doubled. This is usually the 
simplest approach; more important, this 
high-frequency signal generation’ re- 
duces the number of harmonics and 
sub-harmonics that you have to con- 
tend with, It is relatively difficult to 
eliminate ‘frequencies every 8 MHz. 
across the band, but easy to suppress 
ones that are 72’MHz. from the desired 
frequency. 

This discussion, of course, has been 
assuming that you are using crystal 
control. If you use a variable-frequency 
oscillator, you'll have some other prob- 
lems. Then your best bet is to use the 
heterodyne method so that your v.fo. 
operates at a relatively low frequency 
and beats against a relatively high- 
frequency crystal oscillator. For single 
sideband, of course, this is a necessity. 


TRANSISTOR SELECTION 

Choosing transistors for use in a 
transmitter can be an interesting task. 
In many cases, you really have very 
little choice. You may have a few 
transistors of a given type, or you may 
be limited in the amount you can spend 
for transistors. In this case, your choice 
will be relatively limited.” And con- 
siderably simplified, for that matter. In 
other cases, you will have to decide the 
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from left to right: TO: 
Vy inch case: the others 


$US6.40 in single quantity, a reasonable 
price for a transistor of this output. 
Table 4 summarises the most important 
characteristics of this transistor at 145 
MHz.; the values were simply taken 
from’ the appropriate graphs on the 
data sheet, 

‘At this frequency, the 2N5641 has an 
output of 9 watts for an input of 0.5 
watt. To be on the safe side, we can 
use the 2N3866 as a driver. It has an 
output of 1 watt at 145 MHz. with only 
20 milliwatts of input, a gain of about 
17 db. This high gain is safe in this 
low-level stage, and should not cause 
any problems. ‘A block diagram of the 
transmitter is shown in Fig. 6. 

‘The 20 mW. of drive can be supplied 
by a small-signal transistor, such as a 
plastic-encapsulated MPS3563, an ex- 
cellent transistor for this use, costing 
only $US0.44. 


For high power levels, paralleled 
transistors might be needed. If this is 
done, some type of equalising network 
must be provided to insure that both 
transistors receive the same drive. It 
is usually very difficult to use push- 
pull because of the problems in getting 
balanced drive. However, it should be 
remembered when considering this that 
only about 3 db. is gained by using 
another transistor in parallel. It might 
be easier to use a larger or better an- 
tenna or lower loss lead-in to get this 
gain in transmitted output. 

The transistors discussed in this 
article generally operate in class C, In 
usual transistor practice, this means 
they are operating without any bias 
except that provided by the ‘signal, 
without respect to the angle of conduc- 
tion. Class C amplifiers give excellent 
efficiency and high power output. They 
are also self-protecting: if you remove 
the drive from a class C amplifier, it 
cuts itself off and does not draw cur- 
rent. 

Slightly more gain can be obtained 
from class A, AB or B amplifiers, but 
only at the expense of higher dissipa- 
tion and smaller output, These other 
classes of operation can provide linear 
operation: hence they can be used for 
amplifying s.s.b. or am. A class C 
amplifier can be used only for ampli- 
fying c.w. or fm. 

Normally a class C amplifier has a 
choke or rf. coil connected directly 
between the base and emitter (ground), 
but sometimes a small resistor is con- 
nected in series with the base choke. 
This improves efficiency slightly at the 
expense of gain and output. ‘This higher 
efficiency is normally not required ex- 
cept in battery operation or where 
there might be problems with heat and 
the higher efficiency would reduce the 
power dissipation. 

Transistor rl. power amplifiers are 
usually not neutralised. Neutralisation 
of a transistor is difficult because its 
capacitances vary greatly with applied 
voltages. Almost the only type of neu- 
tralisation that is used is emitter tun- 
ing. Here a small capacitor is connect- 
ed from the emitter to ground and tuned 
for maximum output. A. small choke 
can be placed in the emitter lead, or, 
at the highest frequencies the emitter 
lead can provide sufficient inductance 
by itself. 

This emitter tuning can provide high- 
er output and higher power gain, but 
possibly at the expense of instability. 
Emitter tuning is a narrow-band tech- 


vows pane ee moo 
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Fig. 6—Block diagram of @ Swatt transmitter for two metres. 
Type Input Output Gain Ris Cw Covr 
2N5641 05 W. 9 Watts 125dB.  25ohms* 60 pF.* —22 pF* 
2N3866 20 mW. 1 Watt 17 dB. 80 ohms} — 35 pF. 5 pt 
*at 7 watts output 
tat 1 watt output 
Table 4—Characteristics of 2NS641 and 2N3866 at 145 MHz. and 28 Volts. 
Page 15 


nique and not suitable for most com- 
mercial use. Amateurs can use it be- 
cause it is not too difficult to tune up 
one transistor for maximum power 
output. However, more conservative 
design does not accept emitter tuning. 
Grounded-emitter operation is almost 
universal in r.f. power design. The 
grounded-base configuration is less sta~ 
ble, and adjustments for grounded-base 
amplifiers are more critical. If neutral- 
isation is required, it is very difficult 
to implement, Grounded-base ampli- 
fication might be desirable in some ap- 
plications, but grounded-emitter stages 
are usually much more satisfactory. In 
fact, transistors such as those in the 
strip-line opposed-emitter package have 
two emitter leads which are connected 
directly to ground. These transistors 
would not be very convenient for 
grounded-base operation. 


In some r.f. power transistors, the 
emitter is internally grounded to the 
stud which helps reduce emitter in- 
ductance when the chassis is the rf. 
ground. However, where the transistor 
is placed through a hole in a circuit 
board, the two emitter leads can pro- 
vide shorter ground paths than an 
emitter connected to the stud. 


MATCHING NETWORKS 

Matching networks are used at the 
input and output of a power amplifier 
and between transistor stages. These 
matching networks serve two functions: 
impedance transformation and fre- 
quency selection, They provide an im- 
pedance transformation between the 
source and input, between the output 
load and load, and between stages. If 
a transistor had exactly 50 ohms input 
impedance or output impedance, the 
network could be very simple, simply 
a large capacitor. However, in ‘practice 
the impedances are usually quite dif- 
ferent from 50 ohms. In high-power 
transistors, the input impedance is often 
Jess than 1 chm, and the output imped- 
ance only slightly larger. 

The matching network also discrim- 
inates against unwanted frequencies. A 
simple network usually cannot provide 
sufficient discrimination, and it is always 
desirable to use an antenna filter with 
any type of transmitter that you con- 
nect to an antenna, 


Transformer or loop coupling is rarely 
used in transistor rf. power amplifiers. 
This type of coupling is hard to adjust 
for maximum power output and maxi- 
mum power transfer, particularly at 
higher frequencies. Instead, simple T 
networks and L networks are common- 
ly used. Pi networks are rarely used 
in transistor stages because they often 
result in impractical component values, 
such as 0.5 pF. capacitance or 20 nH.§ 
inductance, whereas other networks 
give practical values that can be used 
in a transmitter. 

Tuned lines and co-axial cavities 
provide high efficiencies and frequency 
discrimination, but they are very bulky 
at v.hf. and ‘are rarely used for this 
reason, In the u.hf. region, circuits are 
often built with strip-line techniques. 
‘These copper lines deposited on ceramic 


The nanohenry, abbreviated nH., is one- 
thousandth of a’ microhenry, so 20 nH. equals 
0.020 UH. 
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(A) Input or output matching network. 


1. Convert the parallel form of im- 
pedance to series form if needed. 


2. Select @ Q., (usually 5 to 10; see 


text). 
3. Compute: 
B = Ro (1 + Oi) 
A=VW6 +R) —1 
4, Then 
Xcz = AR. 
B+ (—A) 


(B) Interstage matching network. This 
network is useful when Ro is greater 


than Ri (which is almost always 
true). 

1. Select a Qu. 

2. Compute A = Ri (1 + O12) 

3. Then X. = Qu Ri 


= Xeo W(A + Ro) 
Xee = A + [Ox — (X/ARo + Keo) ] 


Table 5—Matching networks. 


or high-frequency circuit board give 
excellent results and are used in many 
commercial and military applications. 


SELECTING Q 

An important part of any r.f. network 
design is choosing the loaded Q. A 
loaded Q between 4 and 12 provides a 
good compromise between various con- 
siderations. It provides convenient val- 
ues with most networks, sufficient 
monic attenuation, good efficiency and 
smooth tuning. The loaded Q, inci- 
dentally, is quite different from the 
unloaded Q of the components. The 
loaded Q is dependent on the reactance 
of the components and the output re- 
sistance of the transistor. On the other 
hand, the unloaded Q is determined by 
the Q of the coils or capacitors and is 
far higher. 

The efficiency of a network depends 
on the ratio of unloaded Q to loaded Q. 
Low loaded Q provides easy tuning and 
high efficiency, but it also provides poor 
harmonic attenuation. Very high load- 
ed Qs provide excellent attenuation of 
harmot but result in ical tuning 
and high circulating currents which 
usually result in poor efficiency with 
practical coils and capacitors. Since an 
output filter must be considered a 
necessity in modern operation, the 
actual value of Q is not critical. 


NETWORK DESIGN 

The next step is designing the re- 
quired matching networks. There are 
a number of approaches to this prob- 
lem. Perhaps the easiest is using an 
admittance chart but it is a little in- 
volved for this discussion. Another 
convenient one is the Motorola applica- 
tion note, “Matching Network Designs 
with Computer Solutions,” by Frank 
Davis.’ This application note is very 
easy to use; you simply figure out what 
kind of network you want to use, which 
is dependent largely on the values you 
have to match, and look up the proper 
values in a table. 

I highly recommend that you get a 
copy of this note if you are going to 
be doing any transmitter designing. The 


note includes tables for designing with 
a number of different types of net- 
works, However, this note is not nec- 
essary for circuit design; it can be 
solved with simple mathematics. 

The most commonly used networks 
are shown in Table 5 with the formulae 
that are used for solving them. Some 
of these networks are shown with 
solutions for a 50-ohm load or source; 
others are suitable for matching any 
impedance to any other impedance 
within certain limitations. Be sure to 
take note of these limitations: some 
output networks are only suitable for 
matching impedances below 50 ohms 
to 50 ohms; others can be used only 
for impedances above 50 ohms; still 
others can be used for matching a wide 
range of values to 50 ohms, 

A point to notice is that some of 
these networks call for a series repre- 
sentation of the transistor representa- 
tion. The equations used for converting 
from series to parallel and from parallel 
to series are given in Table 6. 

me [we 


Bog 


(A) To convert a series representation 
of impedance to a parallel combina- 
tion of resistance and reactance: 
Rr = Rs [1 + (Xe + Re?) 

Xr = Re + (Xs + Rs) 

{B) To convert a parallel combination to 
its series equivalent: 

Re + [1 + (Rr + Xr)?] 

Rs (Rr + Xr) 

where Rr is the parallel resistance, 

Rx is the series resistance, Xs is 

the series reactance, and Xr is the 

parallel reactance. 
X = 2efL for inductance 
X = 1 + 2efC for capacitance 


a 


Table 6.—Series-parallel conversion. 


Amateur Radio, May, 1970 


Often in a solution of one of these 
networks the component values that 
are obtained are not very practical. If 
this happens another type of network 
will have to be chosen. In some cases 
it may be necessary to use two net- 
works in series to obtain a practical 
impedance transformation. 

You may have noticed in Table 4 
that the values of the collector resist- 
ance for the two transistors were not 
given. These values are best computed 
from the power output of the stage and 
the supply voltage: 

, (Veo)? 
ae 2 Po 
where R,’ is the output resistance of 
the transistor, Vec is the supply voltage, 
and P, is the power output. 

This is an approximation and does 
not account for the r.f, saturation volt~ 
age, but it is accurate enough for de- 
sign. With this formula it is easy to 
figure the output resistance of the two 


transistors: for the 2N3866, R.’ = 28? 
= (2X 1) = 390 ohms; for the 2N5641, 
Ru = 287 + (2 x 9) = 44 ohms. 


The next step is to determine what 
types of network should be used to 
match the input to the driver transist- 
ors, the driver transistor to the output 
transistor, and the output transistor to 
ine load. 


Referring to Table 5, it appears that 
the most suitable network to match the 
output impedance of the 2N5641 to the 
50-ohm load is the one shown in Table 
5A. The same network is also useful 
as an input network. Note that to 
compute this network the transistor 
output impedance should be in series 
form rather than the parallel form 
given on most of the data sheets and 
in Table 4. Use the equations given in 
Table 6B to convert from parallel to 
series representation. Incidentally, the 
reactances here can be figured most 
easily from a reactance rule such as 
the Shure rule, or from a table. 


Now let’s go through the whole design 
procedure using the steps listed in 
Table 5A:— 


(1) Convert the parallel form to ser- 
ies (see Table 6B): 


To use this formula we need to find 
Xr, the reactance of a 22 pF. capacitance 
at 145 MHz, 


Xe —l 
27fCc 
ee 
2 © (145 X 108) (22 x 10-12) 
= 50 ohms. 


This can also be found with a re- 
actance slide rule or table. 


Therefore, 
44 
= = 25 oh 
R= Ta = oF = 
Xe = Re (Re + Xr) 
25 (44 + 50) 
= 22 ohms. 


(2) Let Q. = 5. This will provide 
adequate harmonic attenuation and 
practical component values. 
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Fig. 7—This Swatt transmitter 

for 145 MHz. illustrates circuit 

design. In practice, variable 

capacitors would be used, of 
course. 


(3) With Re = 25 ohms and Xco = 
22 ohms by step 1, calculate: 


B = Ro (1 + Q%) 


= 25 (1 + 84) 
= 650 

A = W(B +R) — 
= W650 = 50) —1 
= 35 


X. = QRo + Xe 
and L = 300 nH. by a reactance chart 
or by X + 2ef 
= AR. = (3.5) 50 = 175 ohms 
and C: = 6.4 pF, (by a reactance chart 


or rule) 
Xe = B+ (Q.— A) 
650 + (5 — 3.5) 
= 430 ohms 
and C. 2.5 pF. 


Similar computations are performed 
for the input and interstage networks. 
A Q of 5 is also useful here. The 
complete circuit of the transmitter is 
shown in Fig. 7. 

Once you have determined the proper 
inductance values for the transmitter 
coils you must obtain the coils. For 
low-frequency circuits commercially 
available inductors can often be used. 
However, for most v.h.f. use you must 
wind your own. Most radio handbooks 
give instructions for this simple opera~ 
tion. Use large wire sizes for lowest 
losses and be sure to check the in- 
ductance with a dip meter and known 
capacitor, 

Other transmitters designed _ with 
similar networks are shown in Fig. 8 
and Fig. 9. They illustrate the cap- 
abilities of modern rf. power tran- 
sistors. 


AMPLITUDE MODULATION 

If you are building an a.m. transmit- 
ter the modulation’ system is quite 
important. Low level modulation is not 
recommended because it is inefficient. 
There are two major methods of high 
level modulation of an a.m. transmitter, 
transformer modulation and series 
modulation. Series modulation requires 


a supply voltage of twice the voltage 
required for the transmitter; an audio 
frequency power transistor’ in series 
with the supply to the output stage of 
the transmitter operates as a variable 
resistance modulating the transistor 
output of the transmitter. This method 
does not use any transformers, but it 
requires twice the supply voltage that 
is needed for transformer coupling. 

Transformer coupling is more con- 
ventional but it is usually difficult to 
find a suitable modulation transformer. 
Since relatively high current passes 
through the windings, a special trans- 
former must be made in cases where 
the power levels are over a watt or two. 
You also have to be careful in trans- 
former coupling so you don’t apply tov 
much supply voltage to the r.f. power 
transistor. 

It is usually necessary to modulate 
not only the output stage in a tran- 
sistor transmitter but also the driver, 
and in some cases previous stages. This 
can be done by applying full modula- 
tion to the output, partial modulation 
to the driver, and ‘only upward modu- 
lation to the’ pre-driver, as shown in 
Fig. 10. ‘The diodes limit the modula- 
tion applied to the pre-driver stage to 
upward modulation. 

Modulating all these stages is neces- 
sary because the gain of a power tran- 
sistor is low enough that there is sig- 
nificant feedthrough from earlier stages. 
For example, a transistor with 10 watts 
of output may have another watt con- 
tributed by the driver stage. If this 
stage is not modulated it will limit the 
maximum possible percentage of modu- 
lation. 


THERMAL DESIGN 

An important part of the design of 
high power transistor transmitters is 
its thermal aspects, or determining 
what size heat sink should be used to 
prevent the device from getting too hot 
and destroying itself. For relatively 
low power transmitters this is not a 
great problem, and connecting the stud 
to a metal chassis is adequate for pow- 
ers below about 15 to 20 watts. For 
higher powered transmitters, more 
attention should be paid to this topic. 
‘Thermal design at r-f. is similar to that 


Fig. 8.—20-watt 175 MHz. transmitter uses PNP transistors (Irom Motorola Application Note AN-#81). 
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at lower frequencies. However, the 
heat sink must also provide a good path 
for rf. in some types of construction. 
Provision may also have to be made 
to dissipate considerable extra heat 
during periods of mismatch or detuning. 


PRACTICAL CONSTRUCTION 

‘An important part of building a tran- 
sistor transmitter, particularly for the 
vhf, range, is using very short leads. 
The fact that wide ribbon leads are 
provided for the transistors indicates 
the importance of this fact. The emit- 
ter leads in particular should be as 
short and direct as possible, An emitter 
resistor should not be used with bal- 
anced-emitter transistors since this is 
already provided internally. For some 
other types of transistors where insuf- 
ficient protection is provided against 
load mismatch a small emitter resistor 
may be used. However, this resistor 
will reduce both power gain and power 
output, 

By-passing is critical in a high power 
transistor transmitter due to the very 
low impedances involved. The best 
approach to by-passing power leads is 
multiple capacitors. A good technique 
is to use a feedthrough capacitor with 
other capacitors in parallel with it. For 
example, a 1000 pF. feedthrough with 
a 0.1 uF. dise ceramic capacitor and a 
10 uF. electrolytic capacitor in parallel 
helps assure good by-passing. (But 
don’t use too much capacitance if you 
are applying audio for modulation). 

A good material for the chassis of 
a transmitter is copper or brass plate, 
or copper-clad printed circuit, b It 
printed circuit board is used, be sure 
that an adequate heat sink is’ provided 
for the transistors. With these mater- 
ials, components can be soldered direct- 
ly to the chassis, assuring good grounds. 

The input of each transistor should 
be isolated from its output as much as 
possible; in some cases, a shield may 
even be necessary where high gains 
are used. 

The chokes used in a transistor trans- 
mitter should not have high Q; low Q 
chokes help avoid many problems. If 
a high Q choke is used in the base 
lead, for example, the transistor can 
take off at lower frequencies. Ferrite 
core chokes are excellent in many cases. 
Ferroxcube VK-200 chokes are often 
recommended. Another approach is to 
use a couple of ferrite beads in series 
with another choke or even in series 
with just a small resistor or a piece of 
wire, In most cases, some experimen- 
tation is necessary ‘to determine the 
best kind of choke. It is often a good 
idea to put a smail resistor (10 ohms 
or so) in parallel with the base choke. 


The coils and capacitors that are used 
in the collector circuit should be suit- 
able for the high circulating currents. 
Don't forget that in a transistor trans- 
mitter currents are often many amperes 
and even a very small dc. resistance 
can cause high losses. 

One other problem with any type of 
vhf. equipment, and one that is not 
weil recognised by many Amateurs, is 
the fact that resistors and capacitors 
have different values at high frequen- 
cies than they do at the frequencies 
where they are measured. For example, 
a 100 pF. silver mica capacitor can have 
a much higher capacitance at 2 metres. 
Unfortunately, most Amateurs do not 
have facilities for measuring capaci- 
tance accurately at high frequencies. 

If you have access to a good vhf. 
bridge or a slotted line you can de- 
termine the actual value of a capacitor 
at the frequency of interest. Lacking 
this, you may be able to use air var- 
iables; their capacitance varies much 


less than silver mica and ceramic 

capacitors. 
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Fig. 10.-Modulation system providing full modu- 

lation to the output amplifier, partial modulation 


tothe driver, only rd." modulation to. the 


Preston ‘Matorle Application ‘Note. RWCaBth 


In most cases it is possible to avoid 
resistors in places in the circuit where 
they are subjected to rf. This can be 
accomplished by careful circuit design. 

One other important consideration in 
transmitter construction is the use of 
a low-pass filter in the antenna lead, 
or even better, a bandpass filter. This 
is necessary in vacuum tube transmit- 
ters to avoid interference with tv. sets 
and other communications. It is even 
more important in a transistor trans- 
mitter where the circuits tend to have 
lower Q. 


ADJUSTMENTS 

A few hints for testing a transistor 
transmitter: rule number one is not to 
apply any power to a stage unless it is 
properly loaded. This means a dummy 
load suitable for the power level you 


"RFC » FERROXCUBE VX200 198 
Fig. 9.—25-watt 175 MHz. transmitter designed for a 12.5 volt power supply (from Motorola AN-495). 
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are using. Light bulbs are not satis- 
factory; a Heathkit Cantenna, lossy co- 
ax cable or other good 50-ohm load are. 

It is also a good idea to reduce power 
when you first tune up a transmitter; 
half voltage is enough. Adjust the 
tuned stages to approximate resonance 
if it is practical, since applying drive 
to a transistor without tuning its out- 
put circuit can cause problems. Prob- 
ably no damage will result, though, if 
collector voltage is not applied to the 
transistor. The very low impedance of 
the base circuit makes it very difficult 
to develop enough voltage across it to 
blow out anything, 

The usual way to tune a cw. trans- 
mitter is to adjust it for maximum out- 
put with a wattmeter or dummy load 
and field strength meter. A better way 
is to look at the output on an oscillo- 
scope. This can be done either with 
a direct connection to the plates of the 
oscilloscope, or with a mixer that will 
transform the high output frequency 
down to a frequency where your scope 
is usable. The mixer for this applica- 
tion does not need to be very complex. 
It is sometimes possible to use a receiver 
in this way if you are sure you are not 
overloading it. 

It is a good idea to listen to the trans- 
mitter on your receiver at the output 
frequency. This will let you hear if 
any weird oscillation shows up. How- 
ever, to have realistic results make 
sure that your receiver is not over- 
loaded. A typical multiconversion v.h.f. 
receiving system is very susceptible to 
overloading and all sorts of images. A 
simple diode detector and amplifier is 
probably more satisfactory for this 
application than your high gain, low- 
noise converter. 

Adjusting an amplitude modulated 
transmitter is more difficult. Here you 
should tune for maximum upward 
modulation and least distortion, rather 
than simply maximum power output. 
‘The two rarely correspond. Here again, 
looking at the signal on a scope and 
listening to it are imperative. 

Linear amplification is the most diffi- 
cult of all. Here you should tune fo: 
minimum distortion. A scope is neces- 
sary; a spectrum analyser is very useful 
if you can get one. If you are not 
careful with a linear amplifier, par- 
ticularly in single sideband service, you 
may end up with a very high distor- 
tion and many spurious outputs. 

In adjusting a transistor transmitter 
it is a good idea to use a regulated 
power supply, at least for initial adjust- 
ments. Most ‘transistors are very sensi- 
tive to changes in supply voltage and 
you will get inconsistent results if your 
power supply voltage varies much. 


CONCLUSIONS 

This article has described the present 
state of rf. power transistors and how 
they can be used in Amateur equip- 
ment. It has not gone into great depth 
in any subject; however, the list of 
references provide more information on 
the design and use of rf. power tran- 
sistors. Although rf. power transistors 
are still relatively expensive, they are 
practical and should be carefully con- 
sidered for use in your transmitting 
equipment. 

(Continued on Page 23) 
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Construction Details of a Two Element Cubical Quad 
with One-Loop Triband Elements 


there is not much difference in 
performance between a full size 
three element Yagi 65 feet high and a 
two element Cubical Quad at the same 
position, Today most Yagi beams are 
of more or less shortened triband form 
(W3D2ZZ versions), and cannot always 
be placed as high as 65 feet. It is, 
therefore, not surprising that in many 
cases the’ Quad appears to perform bet- 
ter than Yagis, especially as the Quad 
oes not seem’to mind if only 30 feet 
high, something a Yagi does not like. 
My regular DX-sked partners and I 
still try to find a logical explanation 
why the one-loop Quad goes so well 
even on 20 metres, in spite of a 20% 
shortening of the loop wire, causing a 
30% area reduction (a 50% reduction 
in wind resistance and a substantial 
weight reduction). The usual triband 
Quad with its three-wire loops per 
element seems to be no better than this 
single loop with 20% shortened wire 
on 20 metres. On 15 and 10 metres, 
we can expect more gain due to the 
extended and nearly doubled wire 
length respectively. This is not a 
“mini Quad” on these bands. 


T has been shown many times that 


VK2AOU's Mono-Loop Triband 2 Element Quad. 
Boom, cross-arm and support construction on 
TR-4d rotor. 


THE PRINCIPLE 

The original idea goes back to 1958 
(“A.R.,” May and June, 1958) and 
background information was published 
in “AR.” April 1968, September 1963 
and December 1969. Each element con- 
sists of two triband dipoles bent at 
right angles in the middle, where the 
L-C tuning units are inserted. These 
dipoles are connected at the ends (sides 
of loop) to form the Quad loop. 

The triband tuning is achieved by 
placing two parallel tuned circuits in 
series and also in series with the Quad 
loop at the upper and lower loop corner. 
These tuned circuits are not tuned to 
the Amateur bands or operating fre- 
quency of the aerial, and this is in 
contrast to the method developed by 
Pichitino and by W3DZZ, where the 


+25 Berrille Rond, Beverly Hills, N.S.W., 2209. 
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parallel tuned circuits are traps at the 
operating frequencies. 


In our case the lumped L and C of 
the tuning components and the 
tributed L and C of the wire loop com- 
bine to give three resonances, which 
can be placed on Amateur band fre- 
quencies like 14.15, 21.3 and 28.6 MHz. 
‘The hairpin inductors and the ceramic 
transmitter type capacitors (double cup 
types, pieces of RG8U co-axial cable 
may ‘also be used) are low loss tuned 
circuits, capable of handling several 
times the power we can use. The form- 
erly used open wire coils of experi- 
mental Quad tuners were replaced by 
the hairpins to facilitate reproduce- 
ability. 


‘FIG, 1, TRISAND CUBICAL QUAD ANTENNA WITH 
SINGLE WIRE LOOPS. 


With the main Quad wire disconnect- 
ed from the tuned circuits we find, with 
the g.do., the following resonances: 


L1-C1 15.8. MHz. 
13-C3 es 
L2-C2 269 
L4-C4 Tas 


The total wire length of the Quad 
loop plus the four hairpin loops (per 
element) are about as long as one 
wavelength would be, of the longest 
wave the aerial is to'be designed for. 
The reflector is tuned to 5% lower 
frequencies to obtain maximum gain. 
Fine tuning for lowest reverse radia- 
tion may be carried out if a small loss 
in forward gain is acceptable. 


TUNING 

Satisfactory results can be expected 
if dimensions shown on the diagram 
are copied, especially the hairpin 
lengths to within 2 inches and the 
capacitors to within 2 pF. If the ele- 
ments are checked lying horizontally 
about 5 feet above ground, a 3% lower 
frequency should be used, to compen- 
sate for the change in tuning due to 


VK2A0U's Mono-Loop Triband 2 Element Quad. 

Hairpin loops (L), enclosed capacitors and ferrite 

feeder’ transformer. “Radiator at front, reflector 1s 
ind. 


the reduced capacity to ground when 
the Quad element is later placed up- 
right on the Quad corner. This goes 
for the six resonances, eg. three for 
the radiator and three for the reflector. 


Fine tuning can be carried out in 
the following way: 
14 MHz.: Quad wire loop length, 
or L3 (Li refl.). 
21 MHz: L4 (L2 refl.), or C3 (C1 


refi.). 
28 MHz.: C4 (C2 refi.). 


The radiator is tuned to the oper- 
ating frequency by checking with the 
transmitter the frequency which re- 
sults in the lowest s.w.r. In this way 
the resonance frequency can be found, 
regardless of the s.w.r. magnitude. The 
refiector is tuned to 5% lower frequen- 
cies or if desired to give lowest reverse 
radiation, which can be checked with 
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a small dipole, GE-diode and milliam- 
meter, placed behind the Quad refictor 
(can be quite close). 

An s.wr. of below 1.5:1 should be 
obtainable on all three bands near the 
resonance, and a value of 2:1 will most 
likely not’ be exceeded at the band ends. 
‘An sw.x, of 1.5:1 is not causing any 
losses of consequence with 100 feet of 
RG8U co-axial cable. 


BUILDING MATERIAL 
Compare with letters shown on the 


diagram: 
A—Bakelite strip 4” x 1" x 4". 
B—Polystyrene 3” x J" x 4”. 


D—Shortening wires, 14 s.w.g. cop- 
per. Cl 56 pF., C2 26 pF., C3 
53 pF, C4 23 pF. Ceramic 
double” cup transmitting cap- 
acitors or open ended pieces of 
RG8U co-axial cable. 

E—Q2 Ferrite rod (loop stick type), 


4” diam. about 3” long, or 
Ferrite “aerial balun trans- 
former, 


F—Co-axial cable, RG8U, any length. 
G—Hard aluminium tubing, 12 feet 
of 7/8” o.d,, 1/16” wall. 
H—Hard aluminium tubing, 4 feet of 
4” od., 1/16" wall. "The hori- 
zontally placed tube sections 
of G and H may be insulated 
with tape from each other at 
the junction, if they are half 

wavelength long. 

IPVC tubing 3” i.d., 10” long (heat- 
ed up at one end, flattened, 
cooled and drilled, to hold later 
the Quad wire, etc.). 

K—Boom, 8 feet long, 2” od, 1/8” 
wall, hard aluminium. 

L—Total wire length of hairpin loops 
(before folding up): Li 5’ 9”, 
L2 4’ 4", L3 4 9", L4 3° 6”, 
Fold to 2” width, 14 s.w.g. cop- 
per wire. 2” of wire may have 
to be added for connecting and 
soldering. Check Quad and 
tuning element resonances with 
a gd.o, near the rounded and 
closed end of the hairpin loops. 

M—14 s.w.g. copper wire, 14 feet per 
Quad loop side (plus wire for 
connecting and soldering). 

N—2 x 9 turns bifilar wound insul- 
ated 16 s.w.g. copper wire. 9 
turns primary coil goes to the 
co-axial feeder connector, and 
the other winding, with’ also 
9 turns, goes between the two 
tuned circuits at the lower 
corner of the driven radiator 
element. The coils are tightly 
wound on the rod. 


ASSEMBLY 

‘The tubing “G” is clamped to the 
boom with pipe to pipe (U bolts, back- 
ing plate, etc.) assemblies. 

The hairpin loops are supported by 
5” long PVC tubes which are clamped 
to the cross arms “H”. 

The ceramic capacitors and the Fer- 
rite transformer are covered by small 
Plastic boxes, which have a breathing 

ole at the lowest end to help to avoid 
condensation in the containers. 

All wire, loop and capacitor connec- 
tions are carefully soldered together by 
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first cleaning the wires and pre-tinning 
each part for an inch length. 

Cross arm length: G plus 2 x H plus 
2 x I equals 20 feet 2 inches. 

It other Quad loop dimensions are 
desired (2, 6 or 40 metre work), or if 
for 20, 15 and 10 metres, or other sizes 
are wanted, one may select Quad loop 
lengths between 4 and 1} of the longest 
wavelength to be used (for 20 metre, 
11 feet to 20 feet). Different hairpin 
loops and capacitors and different re- 
sonance frequencies for the tuning cir- 
cuits will have to be found. 

It is most likely possible to place 
the tuned circuits at the side corners 
of the Quad loop and use triple gamma 
matching of the feeder to the loop at 
the lower quad corner. (See “QST,” 
Dec. 1969, WAQUDJ’s Delta-Loop with 
VK2AOU' tuning method for triband 
operation. A Delta-Loop is actually a 
triangular Quad.) 


DEFINITE SUNSPOT NUMBERS 
FOR 1969 
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Epoch ‘of Sunspot Saximans, 1968. 
Highest Smoothed Sunspot Number, 111. 
—Swiss Federal Observatory, Zurich. 


Ross Hull Memorial V.h-f. 
Contest, 1969-70 Results 


TROPHY WINNER 
VK3AKC, R. Wilkinson 


RESULTS TABLE 
(Award Winners in bold type) 
1 


call 84 5 re 
VKIZMR 145 495 iB 
VKIVP 130-306 B 
VK2ASZ 401 987 B 
AX2ZGX 265 437 B 
AX2ZPC 129 2530=«CO#&®B 
AX2ZTQ 41 88 0COi&® 
VK2HZ % 37 60 8B 
VK2BDN 560 B 
VK2ZRE 200 

VK3AKC 1051-38380 A 
VK3A0T/P3 960 «2250 «#B 
VK3ZKB 482 1310 iB 
VK3ZYO 217 927 B 
VK3AXV 262 158 = -=B 
AX3BBB/T 543 B 
VK3ZKN .. 191 312 B 
AX3ASV 115 241 B 
AX3ZBB 208 127° ~—«=&B 
VK3ZHU 1491 B 
AX3ZCK 151 B 
VK4ZZE 611 1858 B 
AX4ZRS 357 982° «#&B 
VK4ZRS- ‘ 98 B 
VK4ZHS |. | 47 87 BB 
AX4ZRC 9 20 B 
AXSZNN .. . 150 350 iB 
VKSLP " 131 302 B 
VK6SS 3860—CCB 
VK7WF 330 1079 A 
VK7ZAH 180 361 B 
VK7AX 7 81 160—=CO*@&®’ 
VK7PS 106 108 B 
VK9BB/P9 3200~CO*w® 


Receiving Section 


M. Batt, L3312, 675 points (7-days). 
S. Ruediger, 15088, 803 $ pointe (T-days). 


YL INTERNATIONAL SSBers 
QSO PARTY 


oth. May, through to 
v0. Phone'and c.w., in 
embers ave as welcome 


1, DX/WK teams. 2, YL/OM teams. 3, Single 

operator. Exchange RST, ‘SSB number {if non- 

member, name to replace number), State, and 
ountrs 


‘world ‘high’ score, YL/OM 
world high score, single 
operator, s.b, 

Plaques: 1, 2nd rd of No. 1 above. 

2, 2nd and 3td, No. 2 above. 3, ist world high 
only. 4, Ist world high 
w. only. 

‘dnd, 3rd, world high score, 
ist, nd, ‘3rd, each country, 
State, “V/OM" teams ist ind. Sede "each 
country, state, single op. SSBer members and 
non-members ‘score separately. 

‘Frequencies: Plus or minus 5, 
2s QRM dictates. Phone 14332, 215 
7273 (DX_7090). Cw. 14070, 21070, 28070, 7065. 

Logs: Submit to WOGNX, Woody Bennett, 
8930 Fast ist St., Kansas City, Missouri, 64120, 
US.A., no later than 30th June, 1070, Data to 


score, single op. 
score, singl 


include: GMT date and time, RST sent and 
received, his state or country, SSBer No., 
Partner's call, bands ‘and modes’ of operation. 
“Logs must show six continuous hours of rest 
in each 24 hours of operation. ‘To quality for 
the single operator world high combined. tro- 
phy, logs must show at least six hours of 
operation in each mode—ew. and s.b. 

For further particulars contact Alf Chandler, 
VKSLC, 5136 High St, Glen Iris, Vic, Phone 
50-2556. 


Amateur Radio, May, 1970 


VK-ZL-OCEANIA DX CONTEST, 1970 


W.LA. and N.Z.A.R.T., the National 
Amateur Radio Associations in Austra- 
lia and New Zealand, invite world-wide 
participation in this year’s VK-ZL- 
Oceania DX Contest. 

Objects: For the world to contact VK, 
ZL and Oceania stations and vice versa. 
Note.—VK and ZL stations, irrespective 
of their locations, do not contact each 
other for Contest purposes except on 
80 and 160 metres. 

Dates: Phone—24 hours from 1000 
GMT on Saturday, 3rd October, 1970, 
to 1000 GMT on Sunday, 4th October, 
1970, 

C.w.—24 hours from 1000 GMT on 
Saturday, 10th October, 1970, to 1000 
GMT on Sunday, 11th October, 1970. 


RULES 
1, There shall be three main sec- 
tions to the Contest: 
(a) Transmitting—Phone; 
(b) Transmitting—C.w.; 
(c) Receiving—Phone ‘and C.w. 
combined. 

2, The Contest is open to all licensed 
Amateur transmitting stations in any 
part of the world. No prior entry need 
be made. 

Mobile Marine or other non-land 
based stations are not permitted to 
enter. 

3. All Amateur frequency bands 
may be used, but no cross-band opera~ 
tion is permitted, 

Note.—VK and ZL stations irrespec- 
tive of their location do not contact each 
other for Contest purposes except on 
80 and 160 metres, on which bands 
contacts between VK and ZL stations 
are encouraged. 

4. Phone will be used during the 
first week-end and c.w. during the sec- 
ond week-end. Stations entering both 
sections must submit separate logs for 
each mode, 

5. Only one contact per band is per- 
mitted with any one station for scoring 
purposes. 

6. Only one licensed Amateur is 
permitted to operate any one station 
under the Owner's call sign. Should 
two or more operate any particular 
station, each will be considered a com- 
petitor, and must submit a separate log 
under ‘his own call sign, (This is not 
applicable to overseas competitors.) 

7. Entrants must operate within the 
terms of their licences. 

8. Cyphers: Before points can be 
claimed for a contact, serial numbers 
must be exchanged and acknowledged. 
The serial number of five or six fig- 
ures will be made up of the RS (tele- 
phony) or RST (telegraphy) report plus 
three figures which may begin with 
any number between 001 and 100 for 
the first contact and which will in- 
crease in value by one for each suc- 
cessive contact. 

Example: If the number chosen for 
the first contact is 021, then the second 
must be 022 followed by 023, 024, etc. 
After reaching 999, start again from 001. 

9. Scoring: 

(a) For Oceania Stations other than 
VK/ZL: 2 points for each contact on a 
specific band with VK/ZL stations; 1 
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point for each contact on a specific 
band with the rest of the world. 

(b) For the rest of the world other 
than VK/ZL: 2 points for each contact 
on a specific band with VK/ZL stations; 
1 point for each contact on a specific 
band with Oceania stations other than 
VK/ZL. 

(c) For VK/ZL Stations: 5 points for 
each contact on a specific band and, 
in addition, for each new country work- 
ed on that band, bonus points on the 
following scale will be added: 


Ist contact . 50 points 
2nd, 40, 
3rd, 80%, 
4th 20 5, 
Sth. 10 » 


(d) 80 Metre Segment: For 80 metre 
contacts between VK and ZL stations, 
each VK and ZL call area will be con- 
sidered a “scoring area”, with contact 
points and bonus points ‘to be counted 
as for DX contacts. 

Note.—Contacts between VK and ZL 
‘on 80 metres only. 

(e) 160 Metre Segment: For 160 met- 
res, contacts between VK/ZL, VK/VK, 
ZL/ZL and VK/ZL to the rest of the 
world: Each VK/ZL call area will be 
considered a “scoring area” with con- 
tact points and bonus points to be 
counted as for DX contacts [Rule 9(c)]. 

Note.—A contestant in a call area may 
claim points for contacts in the same 
call area for this 160 metre segment. 

For this purpose the A.R.R.L. Coun- 
tries List will be used with the excep- 
tion that each call area of W/K, JA 
and UA will count as “countries” for 
scoring purposes as indicated above. 

10. Logs: (i.) Overseas Stations— 

(a) Logs to show in this order: Date, 
time in GMT, call sign of station con- 
tacted, band, serial number sent, ser- 
ial number received, points. Underline 
each new VK/ZL call area contacted. 
A separate log for each band must be 
submitted. 

(b) Summary Sheet to show the call 
sign, name and address (block letters), 
details of station, and, for each band, 
QSO points for that band, VK/ZL call 
areas worked on that band. 

“All-band” score will be total QSO 
points multiplied by sum of VK/ZL 
call areas on all bands, while “single- 
band” scores will be that band QSO 
points multiplied by VK/ZL call areas 
worked on that band. 

(ii.) VK/ZL Stations— 

(a) Logs must show in this order: 
Date, time in GMT, call sign of station 
worked, band. serial number sent, ser- 
ial number received, contact points, 
bonus points. Use a separate log for 
each band. 

(b) Summary to show: Name and 
address in block letters, call sign, score 
for each band by adding contact and 
bonus points for that band, and “all- 
band” score by adding the band scores 
together; details of station and power 
declaration that all rules and regula- 
tions have been observed. 

ll. The right is reserved to dis- 
qualify any entrant who, during the 
Contest, has not strictly observed regu- 
lations ‘or who has consistently de- 


parted from the accepted code of oper- 
ating ethics. 

12, The ruling of Federal Contest 
Manager, W.LA., will be final. 

13. Awards 

VK/ZL Stations: W.I.A. will award 
certificates as follows:— 

(1) To the top scorer on each band 
irrespective of single-band or multi- 
band operation and irrespective of call 
area, i.e. maximum of one award may 
be made for VK and ZL, for each band. 

(2) To the top scorer in each VK 
and ZL call district, i.e. a maximum of 
15 awards, 10 VK’ and 5 ZL awards 
may be made. 

To be eligible for awards in either 
of the above mentioned categories, an 
operator must obtain at least 1,000 
points or there must be at least three 
competing entries in the category. 

Overseas Stations: Certificates will 
be awarded to each country (call area 
in W/K, JA and UA) on the following 
basis: 

(1) Top scorer using “all-bands” pro- 
vided that at least three entries are 
received from the “country” or the 
contestant has scored 500 points or 
more. 

(2) Other certificates may be award- 
ed, to be determined by conditions and 
activity, 

NB. 


.B.—There are separate awards for 
c.w. and phone. 

14, Entries: All entries should be 
posted to Federal Contest Manager, 
W.LA., Box Ni002, G.P.O., Perth, West- 
ern Australia, 6001, or N. Penfold, 388 
Huntriss Road, Woodlands, Western 
Australia, 6018. 

VK/ZL entries to be received by 31st 
December, 1970. Overseas entries to be 
received by 22nd January, 1971. 


RECEIVING SECTION 

1. The rules are the same as for 
the transmitting section, but no active 
transmitting station is’ permitted to 
enter this section. 

2. The contest times and logging of 
stations on each band per week-end are 
as for that transmitting section except 
that the same station may be logged 
twice on any one band—once on phone 
and once on c.w. 

3. To count for points, logs will take 
the same form as for transmitting, as 
follows: Date, time in GMT, call of 
station heard, call of the station he is 
working, RS(T) of the station heard, 
serial number sent by the station heard, 
band, points claimed. Scoring is on 
the same basis as for transmitting sec- 
tion and the summary should be sim- 
ilarly set out with the addition of the 
name of the S.w.l. Society in which 
membership is held if a member. 

4. Overseas Stations may log only 
VK/ZL stations but VK receiving sta- 
tions may log overseas stations and ZL 
stations, while ZL receiving stations 
may log overseas stations and VK sta- 
tions. 

5. Certificates will be awarded to 
the top scorer in each overseas scoring 
area and in each VK/ZL call area pro- 
vided that at least three entries are re- 
ceived from that area or that the con- 
testant has scored 500 points or more. 
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SLOW SCAN T.V. PERMITTED 


Following requests made to the Radio 
Branch, Postmaster-General’s Depart- 
ment, the Wireless Institute, through 
Federal Executive, have been advised 
that slow scan tv. (also known as 
narrow band t.v.) is now approved for 
use on all Amateur bands. 

Identification must be made by call 
sign in visual form on the televised 
picture and by telegraphy when a tele- 
phony sound channel is also used. 

For those unfamiliar with the tech- 
niques, a list of references is given at 
the end of this announcement for tech- 
nical details, 

In brief, slow scan tv. is a system 
of picture’ transmission’ with a band- 
width not in excess of that occupied by 
an amplitude modulation single side- 
band voice transmission, and can permit 
simultaneous voice transmission pro- 
vided the total bandwidth occupied does 
not exceed the bandwidth of a normal 
double sideband (voice) amplitude 
modulated transmission, 

The necessary bandwidths for single 
and double sideband are considered to 
be 3 KHz. and 6 KHz. respectively. 

Standards.—Amateurs are free to use 
any standards within the bandwidths 
listed, and as some U.S.A. operators 
have ‘done extensive work, the follow- 
ing figures are given for guidance, 
especially if DX work is contemplated: 

Sweep rates, 15 cps, (60 ¢.p.s./1). 

Vertical, 1/8 cps, 

Scanning lines, 120. 

‘Aspect ratio, 1:1, 

Scan director, left to right. 

Vertical, top to bottom. 

Syne. pulse duration: 
Horizontal, 5 milliseconds. 
Vertical, 30 millisecond: 

Sub-carrier frequencies: 
Syne, 1200 c, 
Black, 1500 cps, 
White, 2300 cps. 

Required transmission bandwidth, 
1.0 to 2.5 KHz, 

Slow scan t.v. is transmitted by fre- 
quency modulating a sub-carrier be- 


tween the limits of 1500 cps. (black) 
and 2300 cps. (white). Vertical and 
horizontal ‘synchronisation is main- 
tained by transmitting short bursts of 
1200 c.ps. tone, Live scenes are trans- 
mitted as a series of “stills”. 

‘The output signal from the scanner 
is introduced into the audio section of 
the ss.b. transmitter and is transmit- 
ted without a loss of picture detail in 
the conventional s.s.bs.c. transmitter 
voice bandwidth. 

In conclusion then: 

(2) Slow scan t.v. is allowed on all 
available Amateur frequency bands, 
subject to identification requirements 
listed earlier. 

(2) Single sideband or double side- 
band AS emissions may be used and 
the bandwidth shall not exceed that 
of an A3 single sideband or double 
sideband signal respectively. 

(3) Where A3 or A5 emissions are 
used, simultaneously on the same car- 
rier frequency the total bandwidth shall 
not exceed that of an A3 double side- 
band emission. 

(4) Standards within the bandwidth 
limits are at the discretion of the 
Amateur. However, those used by 
USS. operators have been listed above, 
and serve as a guide, 


REFERENCES 
Articles giving theory and practical 
information are as follow: 
“CQ” July, August, 1969, “Slow Scan 
‘T.V..” by Don C. Miller, WONTP. 
“QST” ‘August, September,’ 1958, p. 
31, C. McDonald, “Narrow Band 
Image Transmission System”. 
“QST” March, 1969, p. 45, C. McDon- 
ald, “Slow Scan Monitor”. 
“QST" September, 1966, p. 38, C. Mc- 
Donald, “Twenty ' Metre Slow 
Scan T-V. Tests”, 
“QsT” June, July, August, 1965, 
“vidicon Slow Sean Camera”. 
“73 October, 1967, “Slow Scan Pic- 
ture Converter”. 
“73" July 1967, “Slow Scan Monitor” 


REPEATERS 


In answer to a request for clarifica~ 
tion on repeater operation, the Con- 
troller, Radio, P.M.G. Department, has 
provided the following information 
which, where conditions for such opera- 
tion are met, will allow repeaters to 
be established. 

Reference should be made to Octo- 
ber 1968 “A.R.” which carried the 
requirements for repeater operation. 

‘The additional points are as follows: 

(2) Licences for u.h.f. repeater trans- 
lators may be issued to responsible 
groups such as the W.I.A. 

(2) The group will be required to 
nominate a suitably qualified person or 
persons willing to accept the respon- 
sibility for the operation of the station. 

(3) All repeaters must incorporate 
facilities for the automatic identifica 
tion of all emissions. 

Discussion with the Controller has 
indicated that identification can be 
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made using c.w., and in the case of 
an_ Institute sponsored repeater, the 
call sign VK2AWI/RI, for example, 
would be acceptable. This would not 
however preclude the use of VK2AWI 
for other Amateur activities. If more 
than one repeater is established by any 
Division, the same call with the suffix 
R2, R3, ete, can be employed. 

It is important that the transmissions 
from repeaters be readily identifiable 
in the event of interference or other 
malfunction, hence the necessity for 
some form of identification. 


Applications for repeaters should, 
ideally be co-ordinated within a Div- 
ision and requests and/or proposals 
should be made through Divisional 
repeater committees. The responsibil- 
ity for Australia-wide co-ordination is 
in the hands of the Federal Repeater 
Secretariat. 


Hy-Q 
ELECTRONICS 


Australia's 
largest 
independent 
crystal 
manufacturers 


EXTEND THEIR 
PRODUCT RANGE 
TO INCLUDE 


@ Fundamental and overtone 
crystals from 1 MHz. to 
125 MHz, 


@ 10.7 MHz. crystal filters 
for 25 & 30 KHz. systems. 


SEND FOR FULL DETAILS 
IF YOU HAVE NOT ALREADY 
RECEIVED THEM 


Hy-Q Electronics 


Hy-Q ELECTRONICS PTY. LTD. 


10-12 ROSELLA STREET, 
P.O. BOX 256, 
FRANKSTON, VICTORIA 3199. 


Telephone 783-9611. Area Code 03, 
Cables: Hyque Melbourne 
Telex: 31630 


AGENTS: 
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STANDARDS ASSOCIATION OF AUSTRALIA 


We have arranged with the Stand- 
ards Association of Australia to reprint 
items from their monthly information 
sheet which may be of interest to our 
readers. At the same time, we arranged 
that we receive copies of any press 
releases which may be of interest, 


The Standards Association welcomed 
our approach and expressed the opin- 
ion that through the medium of “Ama- 
teur Radio,” they would reach a num- 
ber of people interested in standards 
in the electronic field, who otherwis? 
would not be aware of the work being 
done in this field. 


The Standards Association of Aus- 
tralia offices are located at the follow- 
ing addresses:— 


N.S.W.: 80 Arthur Street, North Syd- 
ney, 2060. Phone 929-6022. Also 
at 14 Watt Street, Newcastle, 
2300, Phone 2-2477. 


Vie; 191 Royal Parade, 
3052. Phone 34-9321. 

Qld.: 447 Upper Edward Street, Bris- 
bane, 4000. Phone 2-8815. 

S.A.: 11 Bagot Street, North Adelaide, 
5006. Phone 67-1757. 

W.A.: 10 Hooper Street, West Perth, 
6005. Phone 21-7763. 

18 Elizabeth Street, 

1000. Phone 34-5412. 


Parkville, 


Hobart, 


NEW DRAFT STANDARD 


1526—The Reliability of Electronic 
Equipment and Components. Part 1.— 
Reliability Concepts 

‘This draft forms one part of a com- 
prehensive standard on the reliability 
of electronic equipment and compon- 
ents, This part is intended to provide 
guidance to manufacturers and pur- 
chasers alike, on the basic concepts 
inherent in the establishment of relia- 
bility of equipment or component parts. 
Although written in particular for the 
field of electronics, it will obviously 
have a much wider application. Latest 
date for comment is 30th June, 1970. 


NEW WORK STARTED 


Radio Interference 
Measuring Apparatus 

Work has commenced on the prepara- 
tion of a standard for radio interfer- 
ence measuring apparatus for the fre- 
quency range 0.015 MHz. to 1000 MHz., 
covering quasi-peak, peak and sine 
wave measuring instruments. BS727 is 
being used as the basis for committee 
drafting. 


Symbols for 
Semiconductor Devices 

As part of work on graphical symbols 
of electronic components, consideration 
is being given to the preparation of 
standard symbols for semiconductor de- 
vices. The work of LE.C. is being taken 
into account. 


AMATEUR FREQUENCIES: 
USE THEM OR LOSE THEM! 


Amateur Radio, May, 1970 


S.A.A. COMMITTEE ACTIVITIES 


Radio Interference 
(Committee No. TE/3) 


This committee met recently in Syd- 
ney, immediately preceding a sympos- 
ium on radio interference held at the 
University of New South Wales. Mem- 
bers agreed that a draft Australian 
standard be circulated for public re- 
view, based on BS727, and specifying 
quasi-peak and sine wave measuring 
instruments. The instruments to be 
used in the measurement of particular 
types of interference will then be speci- 
fied in the relevant standard. There 
was some discussion of future work 
and members agreed that this be con- 
centrated on setting limits of interfer- 
ence with priority being given to radio 
and t.v. reception, and the revision of 
AS C321-1959. 


Semiconductors 
(Committee No. TE/12) 

This committee met in Adelaide in 
February. It completed an initial re- 
view of work that had been in abey- 
ance when the committee had been 
reconstituted, including revision of Docs. 
1054, 1012, 1013, 1014, 1015, 1122 and 
1123. Three of these drafts’ have now 
passed the stage of postal ballot and 
will be published, while the other 
drafts have yet to'go to postal ballot. 
The committee expects that this group 
of standards will provide a compre- 
hensive basic set for semiconductor de- 
vices covering such aspects 2s termin- 
ology, dimensions, basic parameters and 
physical properties to be measured and 
catalogued, 


Graphical Symbols 
(Committee No. TE/13) 

‘This committee is continuing its pre- 
paration of a range of graphical sym- 
bols for use primarily in the electronics 
industry. Comment received on Doc. 
1461, Letter Symbols to be Used in Elec- 
trical Technology, has been examined 
and a new draft, incorporating minor 
amendments is to proceed to postal 
ballot. A draft standard for semi- 
conductor devices, compatible with 
LE.C. Recommendations in this field 
was examined and is to be submitted 
for public review. 


Radio Communication 
(Committee No. TE/14) 

This committee met recently in Syd- 
ney and has formed three sub-commit- 
tees to handle various aspects of the 
programme of work agreed at the first 
meeting. One sub-committee is to deal 
with radio and tv. reception, another 
with radio and t.v. transmission, and 
the third with radio and tv. aerials. 
This last task will include a revision of 
AS CC8-1962, Construction and Instal- 
lation of Radio and T.V. Receiving 
Aerials. 

The committee asked that the work 
of this committee be made widely 
known and that all interested bodies be 
requested to indicate those aspects of 


radio communication relation to 
which standardisation is considered 
feasible. 


R.F. POWER TRANSISTORS 


(Continued from Page 18) 


‘REFERENCES 
1. Frank Davis, “Matching Network Designs 
with Computer Solutions,” Motorola Applica. 
Uon Note AN-267, Motorola’ Semiconductor 
Products, Inc., Box 20824, Phoenix, Arizona, 


2. Roy Hejhall, “Systemising RF. Power Am~ 
plier Design,” Motorola Application Note 
AN-282, “Motorola ‘Semiconductor Products, 
Ine., Box 20824, Phoenix, Arizona, 85036. 

3. RCA. Silicon Power Circuits Manual, Radio 
Corporation of America, Electronic Compon- 

‘Harrison, New Jersey. 

'V.HLF./U.HF. Power Tran- 

Sistor “Amplifier Design.” ' Application Note 

AN-1-1, LTT. Semiconductors, 3301, Elec- 

tronics’ Way, West Palm Beach, Florida, 

33407, 


5. Frank Davis, 
Amplifier using PNP Transistor 
‘Application Note AN-477. 

6. Dick Brubaker, “A brondband 
craft Transmitter,” "Motorola 
Note AN-48i, 


7. Roy Hejhall, “A 25-Watt 175 MHz, Trans- 
mitter for 12.5 Volt Operation,” Motorola 
Application Note AN-503. 

8. Dick Brubaker, "A 13-Watt A.M. Aircraft 
Transmitter,” ‘Motorola Application Note 
AN-507. 

* 


ELNA LITERATURE 

A four-page leaflet on Elna electro- 
lytic capacitors featuring the new stock 
range for 1970 is now available from 
Soanar Electronics Pty. Ltd. 

The leaflet contains full details of 
both physical and electrical character~ 
istics of the Elna range, with a list of 
Australian distributors. 

In addition, there are brochures avail- 
able to readers on “Greencap” and 
“Ceramic” capacitors, from *Soanar 
head office at 30 Lexton Rd., Box Hill, 
Vic. or from their interstate repre- 
sentatives. 

* 


TRANSISTOR TEST SUPPLY 

Latest addition to the range of test 
equipment at Radio Parts Pty. Ltd. is 
a_new transistor test supply which is 
illustrated on the back cover of this 
month’s “A.R.” This low priced unit 
will meet the needs of many Amateurs 
involved in solid state circuitry; fur- 
ther details may be obtained from the 
instrument department of Radio Parts 


2, Power 
‘Motorola 


Watt Air- 
‘Application 


Pty. Ltd., 562 Spencer St., Melbourne, 
Vie. 
* 
AWARDS 


is the first 
-L. 19 non-members, 
‘ive shillings’ sterling. claim forms. eat 
be obtained from Cliff Tooke, 6 Chelmer Ave.. 
Rayleigh, Essex, England. The award is avail- 
able to any Amateur or S.w.l. who qualify by 
having proof of contact or hearing 25 lengue 
members. Stickers are provided for each ad- 

fional 25. members, and. endorsements are 


award 


inthe’ QSL. section, and will complete this 
next month. Any 25 of those listed will qualify 
for the award and most of these chaps will 
identify themselves in QSO. Stations on. the 
Ust wil be valld. until Sist Dec. this year, 
when a new list will be published 


This one is a very fine award 
Ernie Luft (76 years young on 
Good Friday), and to qualify you need to hear 
or contact HKSAFB, VK, RQ, AJV. HC and 
UA. “QSLs not required, but these six stations 
must have your QSL before you claim. ‘No 
cost, send fo custodian, HKSAFB, Box’ 11992, 
Bogota 2, Colombia, South America, 
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VHF 


‘Sub-Editor: ERIC JAMIESON, VKSLP 
Forreston, South Australia, 5233. 


AMATEUR-BAND BEACONS 
VK4 144.390 VKAVV, 107m. W. of Brisbane. 
VK5 53.000 VKSVF, Mount Lofty. 
144.200 VKSVF; Mount Lotty. 
vK6 52.008 VK6VF, Tuart Hill. 
52.900 VKBTS, Carnarvon. 
144500 VKSVE, Mount Barker (Albany). 
145.000 VKSVF, Tuart Hill. 
485.000 VKSVF' (on. by arrangement). 
VK 144,900 VK7VF, Devonport. 
ZL8 145.000 ZLSVHF, Christchurch, 
JA 51.995 JAUGY, Japan, 


No comments have come to hand re the 
Usting of beacons last month, so can’ only 
assume “no corrections are needed. The list 
is repeated above. Following my recent com- 
ments on lack of beac shave re- 
ceived “a letter’ from 

Chairman of the Federal Rep 
iat, and I take the liberty of quoting: 


“There are plans in hand to include beacon 
or similar type transmitters. in’ the equip~ 
Ment re-bulld Of the Divisional Station VK2 
at Dural, It-is planned to have 6 and 2 metre 
Units as. straight beacons which will double 
as stand-by transmitters for broadcast purposes 
On 432 and 1296 MHz. the ‘beacons will also 
serve as the main broadcast transmitters. On 
the v.ht. side of the re-build the additional 

Installed will be a.m. and 

‘a.m. tunable repeater and 

‘On 432 MHz. there will 
be a tv. transmitter to which one can bring 
a camera, ‘This, together with link and other 
equipment to our Atchison St. system and hit. 
transmitters on 160, 80 and 40. metres, will 
make the re-build a major effort. 


‘This is very welcome news, and when com- 
pleted, will fll a long. standing gap. 1 am 
Sure I ‘voice the thoughts of, the f. 
fraternity when 1 say food luck with ail your 
efforts. V2, but make the 2 metre beacon top 
priority! “Now VK3, what are you doing in 
this field?) ‘There have been rumours of a 
beacon on 2 metres but that's about all, “And 
VK, any thoughts you may give to a beacon 
on 2 metres at least will) be very welcome 
news, ‘you are beautifully situated distance 
Wise ‘to Adelaide, Melbourne and Brisbane, so 
what about It Once we have some beacons 
running in all States, that will be one platform 
T'can take down! 

Thanks to Ron VKIZRO, of Howrah, near 
Hobart, for some interesting news while’ oper- 
ating. ‘portable (that’s. the. boy!) from "Mt 
Wellington. (4,166 feet) on 1Sth March. On 3 
metres Ron Worked Col AXSCJ ond AXSZKR, 
both in Mt. Gambier, signals to. the latter 
being 89 boih ways. Also worked were AX- 
SZPA, AXSZKN, AXSZDW and AX3ZBB. Ten 
other’ stations heard, An interesting feature 
of these contacts was that Ron used all. solid 
Slate" equipment, “the transmitter having a 
2NSi66 in the final running with an output 
of less than I watt!!! “Antenna, 5 element Yagi. 
432 MHz. was also tried with success. Using 
8 QQE02/6 in the final running 9 watts input, 


oe ——n 


SOUTH-EAST RADIO GROUP 
OF SOUTH AUST. 


ANNUAL CONVENTION 


will be held over the week-end 
SAT., SUN. and MON., 
13th, 14th and 15th JUNE, ’70 


V.h-. events will include fox hunts, 
transmitter hunts, scrambles, plus 
i other novelty events. 

Hotel and Motel accommodation can be 
Sianged it MONG required with 's “deposit 
of $2.00" por person 
REGISTRATION FEE $3.00 
All corespandence, regarding registration t: 

Katy cneszon. 
Yahi via Mt. Gambler, S.A 


he te 


1 


Page 24 


Ron was able to make two-way communication 
with “Colin AXSZKR in Mt Gambler with 
reports of 5 and 5. On first calculations, this 
Tooks to be 2 distance of about 470 miles, 
which if correct ‘will easily eclipse the former 
record held by Mick VKSZDR and Ian VKSALZ 
of 405 miles. Peter AX3ZPA also came to the 
482 party “and he and Ron exchanged signals 
89 and $8 both ways. So, it just goes to show 
what the combination of good conditions and 
Toeation “will achieve, and’ we hope this will 
not be Ron's only exploit in this field. 

"A brief message from Lance VK4ZAZ came 
when he dropped an S9 signal into VK5 on 
Sth March, reporting that JAS have been avail- 
able at his location regularly each day ‘since 
Sth February, and working» mainly northern 
VKé. and not extending further south than 
Brisbane, and across to VKEFR in Broome. 
So it seems that until this continent of ours 
is washed. a thousand miles further” north 
those in ‘southern VK. will have to be con- 
tent with listening to the exploits of our 
northern neighbours. I note with interest. in 
the “April listing of 52 MHz. W.AS. Award 
that “Lance ‘has added a further " additior 
country to his list which now stands at 9. 
A very fine effort. 

Due to postal holdup. a letter arrived too 
late from Eddie VKIVP with some details of 
National Field Day operation when he joined 
with VKIACA (The Canberra Radio Society) 
for portable operation, Best contact was first 
time’ into Melbourne on 2 metres to. Geof 
VKSAMK. Only contact on 432 MHz. was to 
VK2AAK. Nothing heard trom VK5\ on v.hd. 
Small wonder, see last issue's V.h.f, Notes for 
details of westher condition 

Eddie raises an issue and I would like to 
heat from’ readerson it so) your thoughts can 
e fon to the appropriate people. 
refers. to. the "Worked AilsBand 
Award which was approved in principle at the 
1968 Federal Convention. Do, you think that 
a section which could be devoted tov, 
nd “‘igner” bands should "be ‘limited ‘to "2" 
or “Y"" calls only? ‘There are some Amateurs 
you know who work only on v.hf. by choice. 
Should they be excluded? For the purposes 
of the award, the 432 and 576 MHz. bands may 
be lumped together. Do you think this is a 
Kood idea? Sure, 576 fs a temporary allocation, 
but it may be a’ long time before it is needed 
for something else. In the meantime, should 
it receive separate recognition? The award 
cannot satisty everyone, particularly on v.h.f. 
but do you think there should be one never- 
theless? Your early comments would be 
appreciated. 

T note the South East Radio Group in Mt. 
Gambier is hard at work, on preparations, for 
thelr forthcoming Convention during the June 
holiday week-end, 18th and 14th. Such news 
comes from “The Critter of the Crater”. or 
more conventionally, David VK5Z00. Some 
very “sneaky” hidden transmitter hunts are 
planned, “cunning” fox hunts, and if you want 
fo see your X¥Ls speechless for once, let them 
join in the YL scramble! There's ‘always a 
barbeque on the Saturday night, followed by. 
a jumble sale and guest speaker, and most of 
those present really fast themselves in readi- 
hess for the tremendous spread served by the 
SE.R.G. ladies on the Sunday _night—real 
country-style food and stacks of it! The 
S.ERG. boys will assist you by booking ac- 
commodation, but you should ‘get in early. 
Further information from Colin’ VKSZKR. 

There should be more cw. on the v.hf. 
bands in the near future if the six students 
of Kevin VKSOA all pass the exam. These 
are the various Limited licensees ‘in Mt. Gam- 
bier making a joint effort to broaden their 
interests. As long as we don't lose them from 
vif, the Test of us approve of their action! 

Tam pleased to be able to number amongst 
my ““fans" one Samson Veron, an S.w.l. of 
Coogee. N.S.W.. who is President of the Rand- 
wick Boys’ High S.w.l and Amateur Radio 
Club, Samson sent me a very good photograph 
of his reception of Channel 1 in Port Pirie, 
S.A, and also extensive details of, reception 

Sound and video from many Australian tv. 
Stations, plus quite a few from New Zealand 
includirig the low power translators, “all re- 
ceived on a standard tv. set_with under-root 
antenna. He is also a Keen 6 metre listener 
and mentions quite a few call signs monitored. 
T'hope the Radio Club will continue to be a 
success and from it will come further Ama- 
feurs to add to our ranks. 

Did many of you tumble to the fact that 
the cause of excessive noise on the v.tuf. bands 
on Sunday, 29th March, around 1000 hours was 
due to a solar flare? H.f. reception was blank 
eted out for some time, which is the normal 
pattern of events for these disturbances. 


FROM THE PAST 
Everyone seems to be jumping on this band- 


wagon during this year of celebrations, How- 
ever, the following observed in “QST" of 30 


years ago, “Uhf, DX Records, two-way work. 
36. Me. WIEYM-WEDNS, July 22, 1938, 2,500 
miles. 112. Me.: AVTK/9, October 
7. 1989, WIAIY-WIKLJ, 
April 27, 1940, 6 miles." A further claim of 
200 miles on 112 Me. was being considered: 
Distances have grown a lot since those days 
of course, when equipment was largely super- 
Fegenerative. 

News from interstate is scarce this month, 
so why waste space for the sake of talking, 
$0 the notes will finish now. The thought for 
the month: “Life is like an onion; you peel 
it of one layer at a time, and sometimes you 
weep.” Until next month, 73, Eric VKSLP, “The 
Voice in the Hills”. 


MEET THE OTHER MAN 


In an effort to keep this segment alive 1 am 
forced this month to seek help from another 


tion from interstate participants. 
necessary now to have the prepared pro forma 
Fequesting information in the hands of five 
or six simultaneously in’ the hope that some 
will come to the party in time for each issue. 
The ‘isk. of stale information is" thereby in~ 
creased, but there seems no other way. 

John Hackworth, VK5QZ formerly VK- 
SZJH), lives at 34 Oaklands Road, Somerton 
Park, 7 miles south-west of Adelaide, not very 
far above sea level, which is about’ 142 miles 
away. First licensed “in 1961, John has cer- 
tainly since then made his ‘presence felt in 
ving. and wh.f. matters, and now has equip- 
ment on 5% 144, 432, 578 and 1296 MHz, He 
operates. mainly ‘on s\s.b. on 52 and 144 Mz, 
but can be heard occasionally with re-inserted 
carrier a.m, 100 watts p.e.p. on both bands 
ensures a mice signal, one which is probably 
a5 eay to resolve as any I have heard, Both 
bands use a QQE06/40 in the final, 6 metres 
to a 4 element Yagi 20 feet high; 2’metres, 10 
element Yagi 95 feet high. ‘Transistor ¢on- 
Verters are used for reception into various 
home-brew. tuneable if. systems. 

John operates about 30 watts input of am. 
fon 482 from a QQE03/20 to a 16 element phased 
array up 38 feet, with a 5SQZ special FET 
converter. ‘The 432 equipment, as well as 87 
is orlentated towards portable operation, and 
full use is made of transistors ‘Wherever pos: 
sible to keep down current drain. ‘The $76 
MHz. equipment js very similar to 432, with 
another 3/20, modified 5QZ converter, and 32 
element ‘extended array. ‘The 1296 equipment 
So far is limited to transmitting, the 432 MHz. 
Kear is coupled to a MAd060.‘varactor diode 
tripler to give about 1 watt out. ‘The antenna 
at present is an 5/8 skeleton slot. 

For call areas worked, John has to his credit 
on 52: VKs 1 to 9 inclusive, and ZL1, 2 and 3. 
On ‘M44: VK3, 5 and 6; and 432: ‘VK3 and 5, 
Probably one’ of his more favoured bands is 
518 MHz,, where with the help of Treva 
VKszIS hie now holds the Australian record 
set on 28/12/69 with a two-way contact with 
Graham VKSZJL over a distance of almost 
200 miles. John’ has no immediate plans to 
extend this range, but will be prepared to do 
so if challenged for the record by anyone else! 

John is a member of the W.LA. and Is Sec- 
retary. of the VKS V.hf. Group, a task which 
he carries out well.” A’ dedicated v.h.t. ‘man, 
he has so far shown almost no interest in 
hf. operation, and his future ‘plans revolve 
around becoming fully operational on 1296 
and probably higher frequency bands; Increas~ 
ing ‘his ability to operate portable by the 
Breater use of transistors and associated devices. 

‘There are probably a couple of things by 
which John will be remembered, most import- 
antly, the 5QZ 482 MHz, converter. ‘This was 
designed originally by John, and having proved 
its worth, was adopted by the VKS V..t. Group 
as a project. Many kitsets have already been 
sold and are operating satisfactorily. ‘The de- 
sign is attractive because it is simpie, easy. to 
Gonstruct, and most important, it really works. 
The converter lends itself very readily to 
conversion to 816° MHz. with equally good 
Fesults, so it is a very. versatile instrument. 
The other point we can remember about John 
is ‘his ability to design equipment, improvise 
Where necessary, ‘and. sometimes produce the 
mest outlandish ‘looking piece of gear which 
actually works. Ask anyone about the FET 
Voltmeter he brought to a v.hf._members* 
equipment night, just thrown | together and 
carried in a shoe box—and it’ worked! 

Finally, John is very keen on portable opera- 
tion"'and’ in this T have found ‘a firm friend, 
We have been out together several times and 
[look forward to many more occasions, hoping 
for the day when we may “crack the oyster® 
and shift one of the existing records up some 
more miles in the wh. region, 

John's photograph appeared in March “Ama- 
teur Radio” with his 37 MHz. antenna, He 
has declined appearing again so soon. 
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DX 


‘Sub-Editor: DON GRANTLEY 
P.O. Box 222, Penrith, N.S.W., 2750 
(AIL times in GMT) 


Every band has its own special enthusiasts 
and none ‘are more keen than those of our 
Rumber who specialise on ten metres, regard- 
Tess of whether they are licensed Amateurs 
or listeners, ‘Thus, when this band. finally 
Burst Into life late in March, there was much 
rejoicing. On 2st. March at 20582, Maurie Cox 
in Melbourne logged signals ranging from 
KX6, KKH6, ZL to W6, WO and across the States 
to WI and W3. “At 2i30z the Ws from the East 
coast were pounding in, and at 0514 that after- 
hoon, the band was stiil wide open to 9J2, ZS, 
And ZL. To show that this was no fluke, 
‘at 0515 on” 23rd March, much the same con- 
ditions were prevailing. "Over the Easter week- 
end, Mac Hilliard ina Sydney suburb noted 
‘an ‘exceptionally good opening with 9J2, ZE2, 
Obs, 285, SM? and SM6 being to the fore. 
Concentrating on the c.w. segment over Easter, 
T-noticed quite a lot of strong signals from 
the Russians, also W4, however my. receiver 
is. virtually "useless on’ 10 metres, How long 
these conditions will) hold up is anybody's 
guess, and maybe by the time this issue of 
"A.R.” reaches you the band will be flat again. 
Bui how about some VK activity up there? 
Maybe there ore quite a few chaps working 
icy and are not audible here. What- 
tuation jt would be very pleasing 
ations who called CQ madly 
over Easter to have a welcome reply from VK. 
‘To summarise band conditions in general, 
15 metres is still very good from early morning 
to quite Iate in ‘the day, 20 metres provides 
most of the really good DX, with some good 
slimais ‘coming in on 40, and ‘reports of 


on 80 8.8.b. 

Jack VK3AXQ, writing from Tatura in. Vic., 
has worked some excellent DX on 20 using & 
PT-DX-100 with 9 20 metre dipole up only 12 
feet. Using both modes, hooked EAS, 
BNL WBE AXD. 285, Pui, tno. DES, HBS. 
KW6, FBUYY. Oks, YV, EAl, Cea, GIs, 
AX0, EA, VU, VR2, 487, G6, HRI, CTI, 
One, ‘Vas, "rs Ind nbout twenty more. 

BYIPK. still continues from China, often on 
14028 e.w, at around 01002, His QSL address 
is Box 427, Peking, Peoples Republic of China. 
T list this ‘in response to several queries about 
it, but T hasten to say that you will be swamp- 
ed with all the propaganda they ever wrote. 

‘Activity. from ‘the Isle of Man is reported 
from GD3GMK who says QSL via Jeff GW- 

WV, also GDSAPJ has been logged quite 
ly at this QTH on 20 cw. 

JWTUH has been bringing down some dog- 
leg on 20 of ate, and. is also, reported “on 
1992 ‘at ‘around 18002. His QSL. address is 
Erling Oyan, N-9173, NY-Aaleshund, Svalbard, 
Norway, 

‘American K_ prefixes in the Pacific to be 
heard and worked at the moment are KC6RS 
and KCCW from East Carolines, KJGCF and 
KKJGBZ from Johnston Is.. KS4AZ on 14097 
from Swan Is., W9FIU/KS4 was on from Ser- 
inna Bank, whilst KG4DS has been providing 
Some, action from Guantanamo Bay ‘in Cuba 
Qn. 28519 at around 21002, saying QSL to 
‘VESBYN, 

SUIMA is reported from several parts of 
the world as being regularly ‘active on 14230 
at around 04002, His QSL address is Box 840, 
Cairo, Egypt. 

‘Two interesting stations showed up on 28th 
Feb. for 24 hours. They were SH3LV/A and 
SHSKJ/A, the former on 20 metres, QSL. to 
VEIODX, the latter on 15, QSL to WIVRO. 
They were operating from Latham Is., the 
smallest of the Zanzibar group. 

YI2AB from Iraq is worth a glance. Al- 
though he is rare, there is no dogpile on him, 
and_you may find him on 7 MHz. at midnight 
GMT ‘Uitte hope here), 14 MHz. at 1700, 21 
MHz. at 14002, 28 MHz.’ at 09002, 3.5 MHz. at 
05002, and he will try 1.6 at 2045z, but if noth- 
ing doing there will QSY to 14 MHz. 

‘We have had at last some activity from JY, 
SVOWI/JY made a short appearance, also 


SVOWMM/JY, both being approved for DX 
credits, By ‘far the most interesting opera- 
fon is by a station calling himself simply J¥1. 
‘And who is more qualified to call himself JYi 


than ‘the King of Jordan, King Hussein, who 
is the operator concerned. He has been’ oper- 
ating at around 14302 from 1800z to 1930. He 
has a fast QSL service, and T understand that 
the actual card, which measures 6 x 4 inches, 
is a beauty. 
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Mentioned earlier about the good band con- 
ditions we have experiencing of late, and 
it is of interest to note the sunspot count. It 
would seem that the rate of decline has slowed 
down, for in September last the confirmed num- 
‘ber was 81, the November confirmation was 88, 
confirmations for this year are not. to hand 
as. yet, but forecasts for March, April and 
May’ are 81, 80 and 19 respectively. 

‘Roy ZMIAAT/K on Raoul Is. is very active 
on all bands with ‘his 1,000 ft. leg vee beam 
fon Europe. When more Wire arrives, he plans 
to extend his system to favour Africa. Since 


ain, George has cleared 
all QSLs to 15th March. 

Lester ZM3PO/C is still active on the adver- 
tised frequencies, but operating schedules ai 
governed by his work commitments. QSLs are 
4 little ‘slower than the others due to printing 
difficulties. 

Neil VR1Q, in the Gilbert and Ellice group, 
will’ be shortly’ going QRT and returning to 
‘Australia after a’ short stop in. New Zealand. 
His QSL ‘manager is WASATP, but George 
ZM2AFZ is holding his logs to 3oth Sept. last 
should anybody needa QSL. His address is 
George ‘Studd, 48 NuMeld Ave., Napier, NZ.. 
and an LR.C.’ would be appreciated for’ direct 
replies, 

‘Another from George is AXOLD on Macquarie 
Ix. Operator, Harold, is not very active at 
present. but 'skeds ZMZAFZ for log exchange 
07452. Thursdays on 14112. 

‘a. contact with Harold, just break in 
log exchange is compieted. 

Brian VR4EZ, over in the Solomons, is back 
on ‘the air after a three months’ break, and 
Wilt Be spending a ot of his time at seat with 
Commercial equipment, operating /MM_ anc 
in’ the course of his duties. You may QSL him 
to manager W2CTN, or direct to P.O. Box 9, 
Honlara, Guadalcanal, Br. Solomon Is. Brian 
will QSL. correct s.w-l. reports. but he’ prefers 
these to be sent to his home rather than 
via the manager, and like all DX stations, 
would appreciate ‘the courtesy of an LR.C. 1 
Rave often heard criticism of stations who ask 
for an LRC. or S.ASE., but as Brian points 
out, he has handled up’ to 140 QSOs in one 
night when the dogpiles were heavy, and up 
{fo 60 Jin one “atting. "Return, postage on | an 

ke ‘canbe expensive, and 1 
sl ine quite annoying when the mail 
brings forth a pile of valueless “and unwanted 
sow! reports. Don't wet me wrong chaps, I 
not saying that reports are unwan! 
or valueless, but let's face it, a popular DX 


Station ‘who ‘has worked all parts of the globe 
certainly doesn’t ‘need a card from a listener 
fo tell him how he is getting out. 


ing the number of cards which find their way 
into my box for outward despatch, some of 
fete ‘come from all parts of the world and it 
I didn't have amoral obligation to send them 
on, I would file them in the w.pb. with 
pleasure. Many don't have three of the basic 


thence to ZM7. 
Ed KH6GLU, who is well known 
for the Pacific DX net. I did, however, get my 
QSL, Gurect from him at’ Box 0, Raratonga, 

Jeff VK9LB is still active from Norfolk Is. 
and can be found on Sundays at 06152 14185 
Sab, and on 21390 s.2.b. at 10302. He has been 
heard ‘in the U.S.A. on 28583 ss.b. at 22417. 
QSL. address: J. Liebgold, Box 223, Norfolk 


the ss.b, operation, cw. is phoney. His 
Operating times are from 1800 on 20 metres 
daily, 7095 s.:.b. at the week-ends from 06002, 
and hopes to be on 80 metres from mid May. 
QSL to WSHNK. 

‘On Martinique, FMTWN has a sked with his 
manager WANQM on 21254 at 2200z daily. Man- 
ager prepares a list of Asian stations wishing 
to contact the FM7. 

PYTAWD/0 is operating from Fernando de 
Noronha, and hopes to be there until Decem- 
ber. He is QRV 14150 and 250 from 2000-23592, 
also Sundays from 16002. QSL direct to Carlos 
Alberto de Araujo, Box 2, Fernando de Nor- 
onha. 

'We are sorry to learn of the death of W4ECI. 
Everett C. Atkerson, who passed away as the 
result of a heart atiack on 7th March. A top 
line operator himself, he is possibly better 
remembered as the QSL manager for the early 
DX-peditions of Gus W4BPD and Don Miller 


WOWNV. and trips sponsored by the World 
Radio Propagation Study Assn. 

‘SVO operation is not so rare these days, but 
is sometimes dificult, to know exactly where 
they are operating from. Two regulars are 
SVOWDD, of Crete (QSL to WASHUP), and 
Ike SVOWU who is often found on 14245’ s.s.b. 
at 17302, or 21295 from 18002. QSL to Isaac 
Murphey, U.S. Embassy-VOAR, A.P.O., New 
‘York, 08323, or via Box 68, Rhodes for SvoWU. 

‘There is some reported’ activity by ZMTAF 
from Nukunono Is. in the Tokelaus group. This 
‘chap operates a.m. only and cannot copy either 
ew. or sb, For what it is worth, he is 
crystal controlled on 7060 and 7160. 

‘VEIASJ, Andy, Box 51, St. John, New Bruns- 
wigs, Canada. ls manager for KGADO. HPBFC/ 
‘MM, HR2GK, HRIKAS, VPINF and 
Also listed is’ HQZRK which you may take Bs 

‘VO2AW has been re-issued to another oper- 
ator. and any cards for him should go to. the 
Vo2 QSL Bureau, Box 232, Goose Bay, Labra- 
dor, Canada. Cards for the previous. operator 
(Don Welling) who went QRT in July 1968, 
should go direct to him as VEIACU. 

‘There has been a change in the call signs 
for the many Russian club stations, which now 
use the prefix UK. All new calis will have 
three ‘letters after the prefix, regardless of 
whether they are clubs or not, however the 
latter will “use the UK prefix’ regardless of 
location, which is determined by the first letter 
after the numeral. For example, the | old 
UP2KAA now becomes’ UK2PAA, UOSKAA 
would be UKSOAA, etc. UKOA and UKOB were 
Special club stations in the U.S.S.R., operating 
in’ December last, 


QSL INFORMATION 
‘The following. stations can be reached via 


the IS.W.L., QSL" Bureau, Eric, ‘Chilvers, 1 
Grove Roac ves 15-5JE. G ne id. 


MN, 
VPSRS, 

W2HL,’ W2TP.” WAIBEX, -'w2BLQ, 
Warnvu, Wwacvw, 


WBICKS, 
FI 


Rumber_ of Ws which I will give ‘you inn 
latter tssue, T suggest you award hunters keep 


a note of these 
award. based ont 


SOME QTHs 

ET3ZU—Box 379, Asmara, Ethiopa, 

FRIZU—J, Quillet, 6 ave de In Gare, St, Andre, 
jeunion 

ISIVEANCP. 35,"Cagliari, Sardenga, Italy. 

KACFB—AT13 McNair Drive, Alexandria, | Va 


MPATCE= Bex. Ti6, Sharjah, Tructal 
‘Arabian Guit. 
MP4TCZ—As above. 
PYTPO—CP341, Recife, Pernambuco, Brazil 
TJIAT—Ciaudé Deltiel, B.P. 173, Garoua, Cam- 
eroub Rep... Africa 
VASVH/JTI—Box 639, Ulan Bator, Mongolia. 
Signals ARC, B.F.P.O. 643, 


VRtEI—P. "Butler, C/o. B.S.1. Broadcasting 8 
Honiara, BS. 
yuopx "Box tou, Poona, India 
YAISGSteve Garwood, USAID. 
Comm. Sch., Lashkargah, 
Embassy, ‘Kabul, Afghanistan, 
YA2HWI/I—Box’ 638, Kabul. 
YBIAK—Box 288, Bandung, Indonesia 


21073, Kennedy Centre, 


an there is a very good 


States, 


American 
‘American 


ZDISD—W. ' Stevens, P.O, ‘Jamestown, St. 
Helena. 
ZS3HF—Hans Fischer, Box 5011, Windhoek, 


Burundi, Africa, 

SYAVS—Box 1169, Port of Spain, South Amer 
ca. 

SLAD (or EL2D!—Richard Miller, Box 
rovia, Liberia. 


TOP BAND ACTIVITY 

Tucked away in a corner of Monitor for 
January is the report of a contact between 
GSIGW. on 1837 ‘KHz. and VK5KO_on 1802 
KHz. VKS5KO was heard 359 and G3IGW heard 
399. ‘The time was 2047z to 20532, and the date 
was during the second week ‘in December. 
Very ‘nice work. 

‘Acknowledgment of copy to George ZM2AFZ. 
Brian VR4EZ, Jack AXSAXQ, Barry AZSBS, 
Erie Luff, Maurie Cox, Maurie Bait, George 
Allen, Mac'Hilliard, Stew’ Foster of the LS.W.L. 
“Monitor.” Geoff Watts DX News Sheet, and 
Long Is. DX Assn. 73 for now, Don. 
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Compiled by Syd Clark, VK3ASC 


“BREAK-IN” 
January-February 1970— 
prfiustzalls, Oscar. 5; | (information reprinted 
om" W.LA. Newsletier. 

Observailons from Australis Osear 5, KEVTR. 
Reprinted from “A.R." Dec. 

Solld State Clreuits for 8.8.B., ZLIBDB, Part 
‘One. Transceiver design ‘considerations and 
development of the circuitry. 

Diode Amplitude Stabilised V.F.O., 
Using parts from disposals sources stich as 
capacitor from a Command set and a ceramic 
former from what looks like a piece of A.W.A. 
gear, Bert has produced a v. 
constant output of 250 mV. 

The Quiet Spectrum of 1920, ZLIAZ. A. ser- 
ies of historical reminiscences by Tom Clark- 


son. ee 


ping. 
great ‘deal can be done to 
1960 receiver to meet tod: 


1 of this article deals mainly with the 
Philosophy ‘of “QRP operation’: ‘wherein low 
power consumption advantage Teal 
Without the disadvantages of transistors. 


W4UW. There 


stale, owt 
js an wold. ndage 
Sether'= “tn afl great. cities it appears that to 
Some" extent ‘this’ is. true’ for" Businemes of a 
arlicuiar. type, appear often “to. concentrate 
fn'a fairly well defined area, Akihabara. in 
Tokyo isthe" place where "the Japanese “ind 
vorthing "electronic" More accurately per= 
fhould say. the full gamut of consumer 
their products, including electronics, Ama: 
feurs who’ visit Japan should. mot fall to. vist 
thls"toncinating place, Amateur" equipment will 
hot be found’on‘dispiny"in' the larger. stores 
Mthough some of them have avcorner. devoted 
to Binge “Amateur. “Lookin ‘the. back “streets 
Nearby “for the real ‘gems In ‘shops’ about 10 
orld feet wide. 

Field Effect Transistors, GWINJY, Part 2 
ot this {wovport series covers FET character 
fates, biawing, cireult configurations, dual gate 
FE and’ FET applications 

‘An 8. Meter for the SB&, OZ6LI, Self 
detetiptiver it is food 10 tee: papers by foreign 
Amateurs” appenring in the "US. magazines: 
Berhaps this'fe one ‘way of buying’ US made 
Plece “ot ear? 

mi Signal Handling Capabilities, by 
WIAEF! "The most dificult, receiver criteria 
{0 explain "or ‘comprehend. is “the “ability. te 
Randle strong signals. on or off the wanted 
frequency. 

‘Three Bands, One Bo 
what Asam ie 


WSIZH. It is still necessary 
to neutralise if, you want a stable amplifer, 
and who doesn't. Do not tempt the RI. 


“HAM RADIO” 
February 1970-— 
Strip Line Amplifier/Tripler for 144/432 MHx., 
KURIW, "Using a ACX2505, this professional 


Joking. design should be’ able to perform 
efficiently. 
Phase Modulated Transmitter for Two Metres, 


W6AJF. An interesting design, featuring solid 
state devices, narrow bandwidth, low power 
‘consumption. 

‘A. Survey of Solid State Power Supplies, 
WEGXN. Regulated power is a must for to- 
day's new circuits. "This report. deals with 
some new devices and their applications. 

Increasing the Rellablllty of Warning Lights, 
WSNK. Equipment ‘warning lights must. be 
reliable, ‘The author indicates that reducing 
the applied voltage by about 25 per cent. 
increases the lifetime by about 20 times. 

Bulla Your Own Tilt-Over Antenna Mast, 
W6KRT. Made from tubular steel, this 30 ft. 
mast, which Is stated to be suitable for a TASS 
Jr. (stated to weigh 20 Ib.), should also suit 
4a lightweight’ triband Quad,’ uses two lengths 
of 1% inch water pipe and’ some oddments of 
other sizes. Full stress analysis is given to- 
gether with complete parts lists. (Screw  an- 
chors by Langers are available from F. & J. 
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Slegers Products, Ferntree Gully, Vic.) A 
practical design which ean probably be im- 
proved by using thin walled, high tensile steel 
{ubing instead of water pipe. 

‘A Different Approach to Amplitude Modula- 
ton, WASSNZ. With regulated power supplies 
Tequired for modern ‘solid state transmitters, 
it is a simple thing to modulate the rf. am- 
plifier power supply 

‘Antenna Systems for 80 and 40 Metres, by 
KGKA. Some interesting ideas for emicient 
broadband antennas for the lower frequency 


Quick Band Change from Six to Two Metres, 
KOVQY. If you operate both bands and require 
rapid changeover, this scheme will permit you 
to'make it almost instantaneous. 


“HAM TIPS” 


This R.C.A. booklet is available in Australia 
from Messrs. A\W.A. Ltd. 


November 1900— 
Precision Three Mode Voltage Calibrator, 
WB2EGZ. For calibrating v.t.v.m's and oscillo- 
scopes. 


Published by the British Amateur Television 
Club. This issue contains: 

A Simple Sync. Pulse Generator, GW6IGA/T. 
CCIR_ 625 ‘ine too. 


MULLARD “OUTLOOK” 


Sometimes your reviewer is asked to look 
over magazines which are “of interest to Ama- 


teurs” but which are not “Amateur magazines" 
Because the input Is likely to increase to un- 
manageable proportions, both for the reviewer 
and the publisher of “AR,” I have been 
reluctant to offer review of other electronic 
Journals. 


Over the years Mullard Ltd. could probably 
be classed as well disposed towards Amateurs 
and’ therefore this month I pi to say a 


few words about their “Outlook.” Australian 
edition for Sept.-Oct. and Nov.-Dec. Anyone 
in the electronics industry interested in re- 
ceiving “Outlook” on a regular basis should 
contact his closest Mullard office. 


‘The issues to hand detail the latest electronic 

informative technics 

vision Part 7 of 
Electronics in Domestic Ap- 


vision Receiver”. 
pllances Part 3, "Simple Speed Control and 

mp Dimmer Circuits”. Light Units in SI. 
‘The subject here is the ‘standardisation of in- 
ternational units. Spark “Gaps. for Protection 
of Radio Receivers. The final article deals 
witha Power Supply with Overload Protection 
for 20/40W. Amplifier. 

‘On page 63 of the Sept.-Oct. issue is described 
‘a new numerical indicator tube, the “Pandicon” 
ZM1200_14 decade type with only 27 connec- 
tions. Truly an “integrated” indicator. 

‘The Nov.-Dec. issue deals with such subjects 
as BRY39 Silicon Controlled Switch as a Re- 
laxation’ Oscillator, Magnetic" Units in SI, 
Digital Integrated Circuit Applications Part 1, 
Economical Multivibrator and. Monostable Cir” 
cuit using FC gates. A number of new pro- 
ducts are announced, one which could be of 
great interest to vibf/wht. enthusiasts, is 


Uiled BLYS3A Power ‘Transistor in 470. MHz. 
Mobile Telephone ‘Transmitters (output power 
is six. watts). 


Digital Integrated Circuit Applications Part 2. 
Reversible decade counter with minimum num- 
ber of TTL packs. 

Mullard, ot Core Substitetion. The atest 
gen_on Vinkors. 

‘Function Field Effect Transistors, Their Struc- 
ture Operation. The how and why of 
FET operation. 


January 1970— 


ONSFE. A complete if. and audio system. The 
KVG § MHz. filter is used. (Available from a 
distributor in N.S.W.) Af. output is 25 watts 
for a 50 uV. 9 MHz input. Rf out I2v. p-p. 


whtgge? Two Metre Repeater Antenna, by 


Let's Talk Transistors, Part 3. 
conductor diode. By R. E. Stoffels. 


‘The semi- 


Instant Frequency Change Transcelving with 
the SB-301 and SB-401, WASMHO. The author 
conducts his readers through the drill to mod- 
ify this combination permitting switch selection 
of two transceive frequencies. 

A Co-axial Band Checker, WIICP, An ab- 
sorption type wavemeter which is connected 
into, the co-axial line and’ designed to be 
much a part of the transmission system as 

‘Antennas ‘for Elghty Metre DX, K2RBT/6. 
Especially for the farmers, 

Allled A-2516 Ri A tuneable Lf. type 
receiver using seven” multi-purpose valves. 
‘This covers all Amateur segments between 3.5 
and 30 MHz. It is sold in Australia under the 
TRIO label. 

Australis Oscar 5. When to listen by WAIUO 
and “WAZINB. Frequencies are’ 29.450. and 
144.050 MHz. 


February 1970— 

Historical articles of interest to the whole 
fraternity. appear in the literature from time 
to time. “In this issue of “QST” the front cover 
is devoted to “Old Timers” admiring a display 
of “historic ‘pieces of radio equipment at a 
Tecent convention of ‘the Antique Wireless 
Association. It is perhaps a great. pity that 
much of ihe equipment designed, built and 
used by the pioneers of radio and electronics 
has completely disappeared, 
tion for the Blind, WOGS, 
roper “kind. of equipment is 
essential, there 1s more to helping the sightless 
Amateur than supplying just the electrical 
necessities. Article devoted to “Tuning and 
‘Operating Procedure” 

A Sturdy Eighty Foot Mast, VE7BRK. ‘The 

described here has withstood winds of 

typhoon, velocity without damage. Included in 
the article is a discussion of a method of 
accurate antenna matching. All in 2 inch pipt 

How to Wind Your Own Power Transi 
WUCP. "One wi 
If adapting this 
sure and make 


WOQYT and others. A 
echoes (LDEs) by. 
hor’s article in May 196 
(Reprinted in “A.R.," Feb. 


i 1970.) Forty ph 
reports have been ‘received and details “are 
tabulated 


Let's Talk Transistors, Part 4. The Tran- 
by Robert E.. Stoffels 


42 Mix, Power 
lers, WIHDQ. 


Equipment Review. Lafayette HA-800 recely- 
er, Since these are on ‘sale in Australia, some 
‘VKs and ZLs will probably be intereste 


“RADIO COMMUNICATION” 
January 1970— 
Where T.V.1. is a Problem, 
Band to Ten 8.8.B. Transmitt 
valve job using a 7360. bal 


9 MHz. filter. The output stage uses a. pair 
of 5B/254M valves (made by S-T-C,, these have 
characteristics similar to the 807 but they are 


in a smaller envelope). 
as 180w. D.ep. 

A Transistor 8.8.B. Transmitter for Top Band, 
G3UFW. QRP about Sw. peak input. 

Beam Recovery, G5SGH. Describes a unit for 
removing and erecting the beam onto the top 
of a fixed triangular lattice mast, 

Technical Topics, G3VA. This is a feature 
of “Radio Communication" which is always 
yead with great interest. Pat Hawker culls 
through all the literature ‘available to him and 
comments on any matters which appear to be 


‘Power output is stated 


of interest to Amateurs. This month he covers 
the history ‘of the sixties, briefly, discusses 
‘Safety First," 


duct Detector” (using the HP2000 series which 
sell for about $1.20 each). Pat concludes with 
‘Components of the Seventies” and a note 
about G2BW who has been using a JPL Special 
Aerial described in “TT” July 1968, 


“RADIO ZS’ 
January 1970— 
ree om the Alr, ZS6XK. The South 
'N ‘Organiser tells of the way 
they organised matters and the results achieved 
during the annual “Scout Co-operation Week- 
end” in 1989. 
English seems to be giving way to Afrikaans 
in “Radio ZS" and so it is becoming more 
aimicult for people like your reviewer to under- 


(continued on next page) 
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‘SHORT WAVE MAGAZINE” 
January 1970— 

One Man Forty Foot Mast and Beam 4 
sembly, SHIR/G3WNZ. Another method of 
supporting the “Antenna Farm". This assembly 
is hinged at the base in a simple manner and 
makes use of the eaves of the house to pro- 
Vide a suitable location for two of the guys 
which are ‘taken through a common double 
Dulley for ease in hoisting and lowering. The 
Fotator is fitted half way’ up the mas 

Economical A.M. Phone on Two Metres, 
GSYUA, A QQvo5/40 rf. amplifier which is 
serles gate modulated, is described. 

Versatile A.T.U, for Top Band, GSUGK. A 
multi-mateh device for any type of aerial 

Investigating V.H.F. Propagation Effects, by 
R. Ham. Amateur ‘installation for observation 
‘oh tropospheric anomalies, sporadic E, aurora 
and solar fares. 

073” 


January 1970— 

Single Sideband AM-FM Modulation System, 
W2BSP. Using easily available filters. 

‘The Transceiver Companion, W6AJZ. Does 
everything but change the baby. 

‘A Simple Bench Power Supply, ZL2AMS. 
For those readers with simple benches. 

Slow Scan Colour Transmission, W. Tarr and 
WAUMF, See cover of "73" for illustration of 


Tenults 
Fascinating Fundamentals — Volta and Hix 
WEEE, 
Manuicript Game, KEMVH, Another 
construction article Aushi 


Base-Tuned Centre Loaded Antenna, W2EEY. 
Vertical antennas are not basically bad. 

Quazar QRP 10 Metre D.8.B, Transmitter, 
WASWWN, Solid state to boot. 

Simple, Compact Six Metre Bandpass Filter, 
WASSWD/6. Cuts down your, channel 2 DX: 
Low Cost Electronics: Japan's F.M. Invasi 
KGMVH. “Fem. ‘changes from ‘surplis “to. im- 

ports, 
relftbtle Cw. KERA, On the freeways, no 


Extra Class Licence Course, Part XI, Staft 
Semiconductors. Last chance 'to learn, this. 

Preamplifier for Ten. Metre Band, by 
WASHMN, "Alss works on'C.Be but don't tell 
anyone. 

Proper Use of Silicon Rectifier Diodes, K3DPJ 
and WASACL. Diode poppers, arise and stamp 
‘out this. stuf, 

Converiing the 4CX1000A_ into a Lamp, 
K3QKO, Excellent application for your spare 
tubes, 

Facsimile and the Radio Amateur, K6GKX. 
Are you missing out on FAX fun’ 

Tunable Solld state 1 
Lf for use t. 


28-30 MHz. 


February 1970— 

Fascinating Fundamentals. The Terrible Jar 
at Leyden. “W2FEZ, 

IN Inch “Dipole on 15 Metres, KOLGH. Feb- 
ruary ‘fool article? Heh! Heh! (A’ shortened 
Toystick.) 

High "Performance Converter for Six, by 
WASHES. “Ta drags {ts heels into the 70s 
with a tub 

From Breadboard to Printed Cireuit—The 

Way, KIAOB. And it is easy for once. 
‘The Camper: Mobile and Portable, WASEHE. 
En-radio-fying the VW bus. 
‘So You ‘Think You Hs 


Modern "War. 


and Decoding in F.M. Repeaters, 
W6ZCL/KEMVH/W6TEE, “Three parts. 


How to Visit, Foreign Countries, W2NSD. 


Using Amateur Radio to make travel funnier. 
‘The DX-85 Revisited, W2A00. Exciting de- 
velopment for chirp haters. 


SLO. For 


Variable Impedance Mobile Mount, WIEMV. 
‘damned reactance! 
KHOI/. A 


Lossy ‘Transmission 
shorty 
Course, Part 18. Ritty., 

1a” Stam 
for the Ham, WA4KRE. 


‘The Glop’ Will Get You If Yo 
Out! WIELU. Wateh out! 

‘The Micromitter, WAIGGH. The world’s 
cheapest rig. 

‘A Simple IC Q-Multiplier, W2EEY. Makes 
the cw. band ten times’ wider, 

Quick Stop and Reversing Action for Antenna 
Rotors, PY2AUC. Whipping the antenna whip. 
{Probably ‘better described as’ dynamic brak- 

TAM the 


Lines, 


Don't Wateh 


ove comments are “T3's".) 
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NEW CALL SIGNS 


DECEMBER 1969 

VKIDH—Deakin High School Radio Club, Kent 

St. Deakin. 2600. 
VK2SH_D. R. Gill, 14 Churchill st, South 

‘Tamworth, 2340. 
VK2AAD—N. C. ‘Drummond, Station: 63 Hign 
‘St, Wauchope, 2446; Postal: P.O. Box 7, 

46. 


Bennett, 6 Highview Ave., 


VK2AAY—P. G. Broughton, Sylvan Ave., East 
‘Lindfield, 2070, 
VK2ACI—W. W: Ellis, Menzies Hotel, Sydney. 


VK2ANI—U. N. Fierz, 3/2 Lindsay Ave., Sum- 
mer Hill, 2130. 
VK2ANX—J. W. Rothenbury, 20 Atkins Rd., 


3 152 Sherbrook 
Ra., Asquith. 2078. 

VK2ASE—A. A” Smith, 12 Vincent St, Baulk- 
ham. Hills, “2153. 

VK2AZA—K. E. 'C. Gillon, 582 Mowbray Rd., 
‘Lane’ Cove, 2066. 

VE2BAD—A. Davis, 25/19 Charles St, Quean- 


VE2BWM-W. “Me” Groves, 21 Allamble Ra, 
Castlecove, 2069. 

VK2ZAJ—W. G. Gummerson, 13 Hindmarsh 
'Ra.. ‘Liverpool, 2170. 

VK2Z.CE—A. Harrison, 52 Flinders St., Wagga 
Wagga, 2650. 

VK2ZCS—M. ‘G. Williams, Lot 60, Knox Rd., 
‘Doonside, 2767. 

VK2ZEP—P. J. Smith, 35 Princess St., Brighton 
Le Sands, 2216. 

VK2ZEX—C. G.” Wooiston, 21 Eulabah Ave., 
‘Earlwood, 2206. 

VK2ZFG—D. J. "Upton, Station: 42 Esk Ave., 
Chariestown, 2390; Postal: 7/23, Unara 
St, Campsie, 2194. 

VK2ZHE—H, D. Lundell, Station: 23. Tacking 
Point, Pt,” Macquarie, 2444; Postal: 
RMB. 23 Tacking Point, Pt. Macquarie, 


veazie. F. Sara, 20 Khartoom Ave., Gor- 

jon, 

VK2ZJO-J. F Barker, 51 Beale St. Georges 

VK2ZLF—L. “W. A. Doolan, 130 Rae Cres., 
Kotara South, 2288, 


VK2ZPY—P. J. Larkin, 10 Herbert St.. Rock- 

VK2ZSB_—R. K. ‘Graham, 13/818 Victoria Rd., 
Ryde, 2112. 

VK2ZSC--S.'W, Castle, 45 O'Keete Cres., East 

VE2zsI~ HR. Iwasenko, 3 Rosedale St., Cantey 
Hel 168. 

vK2z80— 


R. Johns, Flat 5, “Cahill Court,” 
Flint St. Forbes, 2871. 
VK3AV TR. H. ‘Leskie, 15 Cecil St, Horsham, 


VK3AJG—W. M. Nicholson, Lot 1470, 8 Gis- 
celle Crt., Karingal, 3197. 

VK3ALE—V. J." Burden, 6 Glendale St., Surrey 
Hills, 3127, 

VKSAWL—R. V. | Reid, 
Doncaster, 3109, 

VKSBAUCI. C. Beulke, 228 11th St., Mildura, 


3550. 
VKSYAV-—F. Egan, 17 Carson St., Kew, S101. 
VK3YAZ—P. R. Johnstone, 65. Karnat Ré., 


‘Ashburton, 3147. 
9 Service Rd., Moe, 


17 Norman St, East 


VKsYBDOB. Cockran, 


VK3YBS-W. L. Sides, Lot I, Mackintosh Ré., 
Glen’ Waverley, 

vKsvcat, ¥ Hughes. 6 
‘3640, 


VKSYCF—A. Shelamoff, 11 
Bentieigh, 3165. 

VK3YCQ—K. E. Purchase, Lot 1, Canterbury 
Ra., Bayswater, 3183. 

VK3YCS—F. J. Rice, 54 Playne St., Heathcote, 


VKAHG—H. J. Hicks, C/o. Overseas Telecom- 
munications ‘Station VIL, Thursday 
Island, 4875. 

VKAYT—N. J. Watling, Hibiscus Lane, Hollo- 
ways Beach, via Cairns, 4870, 


mes St., Morwell, 


Milford St, East 


VKIZAC—A. R. Rettke, 52 Mayhew St., Sher- 
‘wood, 4075. 

VE«ZIB_L. iB. Baty, 22, Christensen St, Mac- 
‘han’s Beach, 


veizru=P. S MeWhinney, 22 Vietoria Ave. 
Margate, 4019. 

VKS5AS_G. J. Hambling, 39 Tapleys Hill Rd., 
North ‘Glenelg, 3045. 

VESDIER, G. FE Bobson, 16 Howden Ra, 


. Aquinas College 


Manning, 6152. 
VKeBD_B. F. J. Davis, 29 Amherst St, Mid- 


VKSBX_D. V. Hambleton, 116 Astley St, 
Gosnells, 6110. 
VKG6FT_F. T. Tuffin, 38 Elmwood Ave., Wood- 
Sims, Roadhouse, 


lands, 6018. 
VK6KQ—H. Shell Grent 
Easiern Hwy., Cunderdin, 6407. 
VK6KY/T—G. D. Ogg, 50 Milton'St., Mt, Haw- 


VKGLI—W. F. Cashwell, U.S. Naveommsta, 
P.6. Box 22, Exmouth, 6707, 


VKOPG_A, J. Gibbs, “It Grant BL, Bentley. 

VKOPR,T—R. 7. Fisher, 48 Pursiowe St., Glen- 
delough, 6016. 

VK6PX—P. V.’ West, 255 Fulham St., Clover- 
dale, 6103. 

VK6VE_V.Af. Group, of W.A., Station: Mt 


Barker Hill; Postal C/o. T. C. Berg, 
23 Beach St, Bicton, 6157, 
VKSZB—B. Taylor, 283 Preston Point Ré., 


Bicton, 6157, 

VK6CIB_K. 'M. Moore, Station: Portable; 

Postal: 40 Collingwood “St, Dianella, 

VK6ZDM—C, R. Burton, Flat 12, 19 Raymond 
St. Tuart Hill, 6060, 

VKG2GBR. A; Rodgers, 21 Lilian Ave, Apple 

J. Chipper, 20 Bindaring Pde., 

Cottesloe, 6011, 

VKVA-J. P. Agnew, 
7205. 


“Waverley,” Oatlands, 
fen, 29 Esplanade, Mon- 
7 Winmarlelgh Ave, 
‘Taroona, 
VKECPLI. P. ‘Cork, Flat 2, 192% Casuarina Dr., 
Nighteliffe, ‘5792. 
2 Hablett Cres., 


VKeGT—G. R. Thompson, 

Alice Springs, 5750. 

VKOKA—K. J. Assender, 2 Lampe St., Fannle 
Bay, 5790, 


CANCELLATIONS 


Transferred to’ Vic. 
| Now VIZAAL, 
VX2ZHB—B. Hobbs. Not renewed. 
VK2ZPU—P. S.’MeWhinney. Now VK4ZPU, 
VK2ZWQ—W. M. C. Quinlan, Now VK2ARX, 
VKRAV—J. L.A. Martin, Deceased, 
VKSAAX—F. Rogers, Not renewed. 
VKSALN—A. 8. W. ‘Taylor. "Not renewed. 
VIGAMY TW. R. McLaughlin. Transferved to 
VKSASN—K. J. Assender. Now VKSKA, 
VKSAQU-R. Hi. Leskie. Now VK3AV. 
VKSBAI-R. E. ‘Maricle. Not renewed. 
VKSYAI—P. R. Johnstone, Now VKSYAZ. 
VKSYBI—I. C,’Beulke. Now VK3BAU, 
VKSZDD-—R. V. Reid. Now VICSAWL. 
VKSZHG—G. R. Hovey. Transferred to A.C.T. 
VK3ZRG/T—R. G. Thomas. Now VK3BAS/T, 
VKSIR—G. R. Thompson. Now VK&GT. 
VKSRC—J. Reilly. Not renewed, 
YKSZBG—G. J. Hlambling.” Now visas 
VKSZDG—J. ES, ‘ransterred to Vic 
VK6AU—1. A. E. G. Norman. Not renewed, 
VKSDG—D. R. Garratt. ‘Transferred to Vic. 
YK6KM—K. M, Moore. Now VKOCIB. 
VKSLD—L.” A." Dancey. ‘Transferred ‘to Qld. 
VKSRZ—R. K- Philstrom. Not renewed, 
VK6WV/T—Western Video & ‘Transmission 
Club. Not renewed. 
VESZAG—I: B. Marks (Bro.), Now VKGAP. 


Now VK6PR/T, 
‘Not renewed. 
D. J_Wauchope. Not renewed. 
3, Sands. Not renewed. 
VK6ZEU—P. V. West. Now VK6PX, 
VK6ZGG—F. T. Tuffin. Now VKGFT, 
VK9ZGO/T—G. D. Ogg. Now VK6KY/T. 
VK6ZKZ—D. V, Hambleton, Now VK6BX, 
VKINB—N. Bolland. Transferred to T.P.N.G, 
VKIZBA—J. P. Agnew. Now VI7JA. 
VK7ZHH—H. F. Hutchinson. Not renewed, 


CONTEST CALENDAR 
Sangster Shield, 3.5 MHz, only 
fem 35 MHz, only 


Remembrance Day Contest 
VK/ZL/Oceania DX Contest, 


lownyiith October: VK/ZL/Oceania DX Con- 


test. “C.w. 

loth/1ith October: R.S.G.B. 28 MHz. Phone 
Contest. 

24th/28th October: R.S.G.B. 7 MHz, DX Con- 


test, C.w. 
Tthtth November: R.S.G.B. 7 MHz. DX Con- 


test, Phone. 
—D. H. Rankin, FE. 
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Correspondence 


‘ny opinion expressed under this headin 
individual opinion, of the writer 
ncecsarlly uinclde with’ that ‘of the. Publishers. 


REPLY TO “SIT AND THINK" 
Editor “AR,” Dear Sir, 

I must comment on_a letter published in 
April “AR.” headed “Sit and Think”. 

Scene i and Scene 3 need more thought on 
the part of the writer of the letter. 

Re Scene 1: How can altering a call, sign in 
a ‘contact. already established give “another 
contact"? 

Re Scene 3: Capt, Cook certainly did NOT 
discover the East Coast. of Australia, it had 
been ‘discovered decades before Cook's voyage. 
What Cook did was to produce the first charts 
of any” accuracy, 

I, also, don’t use the AX prefix unless asked 
to ‘use it, which I then do, amused that the 
operator at the other end gets any satisfaction 
that T did—it takes all sorts!!1 


—Keith McCarthy, VK9AR. 


B, 


FEDERAL AWARDS 


COOK BI-CENTENARY AWARD 
‘The following additional stations have quali- 
fled for the award:— 


Cert, Cert. Cert. 
No. Call No. Call No. Call 
10d AX2AIA 131 OASQZ 187 ZMIAZN 
105 ZSSFF. 132 ZM3BK «158 JAGJDP 
106 ZM3RS 133 G3YNC 159 ZM3BV 
107 AX3SM = 14. GOL 160 W3HQU 
108 WSGHD 135 CTIUA = 161. ZSSLB. 
109 Dus. 1386 KAIZD «162 WeHUR, 
110 ZMSC. 137 AXTGC «163. VESBWY 
ll KAIQW = 138 AXOKY 164 VESEWY 
12 723A\ 139 4X4KM = 165, AXSHY. 
113 GRAMM © 140 W4BSB_ 165, W9FD 
114 OYaPL, 141 VU2BEO 167 AXSPY 
MS YVSAK = 142 XEMNX 168 HC2S0, 
M6 CPIHW = 143. AXIPR 169 AXSLC 
AT WeAC 144 F2MA, 110 G2sB 


124 ZMIDD 151 AX6HJ=—177_PY3APH 
125 OAMS 182 ZMIBGV 178 AXSNB 
126 AX2AHH 153 W2NHZ = 179 AX3SO 
127 AX2ABZ 154 GOTA 180 AX2AFT 
128 VRIV 185 K2BJB 181 AXSBCN 
129 AX4BG 156. AXSAPU 182 AXAZW. 
130 VESOL 183 AX3ADO 
WALA, VALF.C.C. 
Cort. Confirmations 
No. call 52 MHz. 144 MHz 
New Member 
2 © -VKSZMT 106 = 
Amendments 
4400 VKSAMK 151 = 
48 0 VKSZNI (242 
47 VKSZNJ — 268 
D.X.C.C. 


OJ0—Market Reef. This new D.X.C.C. coun- 
try has been on the ‘bands recentiy with 
several expeditions providing plenty of con- 
tacts, Cards for OJ0 are being received and 
credited asa new country. Full details will 
be given as soon as possible, 


REPAIRS TO RECEIVERS, TRANSMITTERS 


Constructing and testing: xtal conv., 
any frequency; Q5-ers, R9-ers, and 
transistorised equipment. 


ECCLESTON ELECTRONICS 
146a Cotham Rd., Kew, Vic. Ph. 80-3777 


Swan Electronics Service Co. 
Accredited Distributor for 
Swan, Hallicrafters, etc., Receivers 
and Transmitters 
Specialised Service on all 
Swan Transceivers 
14 GLEBE ST., EDGECLIFF, N.S.W., 2027. Ph. 32.5465 
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Cook Bi-Centenary Award 
(V.H.F.-U.H.F. SECTION) 


The following rules were adopted at 
the Federal Convention of the Wireless 
Institute of Australia held in Adelaide 
over Easter. They are an addition to 
the rules already published and are 
intended to encourage participation by 
v.hf-u.hf. operators. 


Correspondence from the following 
people is acknowledged with thanks; 
their comments and suggestions have 
been incorporated, where possible, in 
the final rules: 

P. Healy, VK2APQ, Federal Council- 

lor, N.S.W. Division. 

G. Taylor, VKS5TY, Federal Council- 

lor, South Aus. Division. 

T. A. Lane, VK4ZAL. 

C. Maude, VK3ZCK. 

Townsville Amateur Radio Club. 

E. C. Jamieson, VKS5LP. 


AWARD RULES 

Operation —Only Australian Amateur 
Stations using the special AX prefix 
may be worked for the purpose of this 
award. Contacts may be made on any 
v.hf. or u.h.f, band or mode available 
to Australian Amateur Stations. Cross 
band operation will not be permitted. 
No contacts made with ship or aircraft 
stations in Australian Territoric 
be eligible, but land mobile or portable 
stations may be contacted provided the 
location of the station worked, at the 
time of the contact, is clearly indicated. 


Operators at all times must operate 
within the terms of their station licence. 
All contacts must be made during the 
period Ist January to 3ist December, 
1970, inclusive. Contestants may work 
each’ station once only per band during 
this period for the purposes of this 
award. If a station is worked on more 
than one band, each additional band 
worked may be counted as a separate 
contact for award purposes. 

Application may be made for one 
certificate only, either hf. bands or 
vihf.-uh, but not both sections. 


Requirements—Stations must contact 
100 different (except as above where 
a station is worked on more than one 
band) Australian Amateur Stations us- 
ing the AX prefix during the specified 
period. 

Applications. — Stations applying for 
the award are not to forward QSL 
cards, but instead should submit a list 
of the stations worked (in order of Call 
Areas) plus the following details of 
each contact: Date, Time (GMT), Band, 
Mode, Report. This list, certified by 
two other licensed Amateurs, plus a 
statement to the effect that they have 
sighted the log entries of the applicant, 
should be sent to: 

Awards Manager, W.LA,, 
P.O. Box 67, 

East Melbourne, 

Vie., Australia, 3002. 

All applications are to be received at 
the above address no later than 31st 
December, 1971, as no further entries 
will be accepted after that date. Cer- 
tificates will be forwarded, free of 
charge, by surface mail. 


MISSING PERSONS 
The RS.G.B. has asked if we can 
locate two ex G3s who migrated to 
Australia some years ago: 


Mr. Edward Mitchell, G3GZW/A/P, 
g of 18 Southeote Cres,, Essex, 
ant 


Mr. David Hooper, G3ICU, of Casel- 
dene Ra., Harlesden, ‘London, 


Any information would be appre- 
ciated by their mutual friend, Mr. J. 
O'Connor, of Ipswich, Suffolk, or direct 
to Federal Secretary,’ P.O. Box 98, East 
Melbourne, Vic., 3002. 


HAMADS 


Minimum $1 for forty word: 
Extra words, 3 cents each. 


HAMADS WILL NOT BE PUBLISHED UNLESS 
‘ACCOMPANIED BY REMITTANCE, 


Advertisements under thi 


Vic., 3002, by 5th mith and 
accompany the advertisement. 


GOMPLETE. STATION, from arth pe. to 
25 brand new. This pia 
selected rom Swan taste. Goma 
IGA Astatic Mike, vox ‘unit and power supply. 
S.w.t. bridge, over 100 tt. co-ax- cable. with Go 
ete. 30 ft. Zsection crank up tower, 
Mio hotitor ‘and. corwrol box YHEOX triband 
beam with special wind. d 
CMolb.) BY-4885, AH. 24 


EXCHANGE: 
dition for FTDX-100. 
condition. VKSXV, 21 Dudley Cre 
5089, Phone 96-3136, 


In excellent con- 
be. In excellent 
Marino, S.A., 


FOR SALE: BC221, rough, 
Teas’ control 

ble. pulse 
S40; ‘ix butterfly 

. Tranny, 6.3v. at 4 
815. 64 O'Grady St, 


windmill tower, including 
syne and Indicator, unit, an 

VKLW, Phone 45-2141 (Melb.) 
excopt Sth-t 


FOR SALE: 1 Geloso 2221R Transmitter, first cla 
condx, complete with 

VKaMW, MC. Darby, 
NS.W., 2616, 


stages, in sum am ee 
20" Catherine St." Kotara, N'S.W., 2266 


. Designed for use with 
‘Apache but will convert any a.m. transmitter, to 
sb. Hes disb., usb. Lab. vox, etc, Five 
bands. Very Jittle’ use. Gan ‘be heard on air, $90. 
30 Regent ‘Street, Pennington, S.A., S013. Phone 
a2sr7. 


WANTED: Eddystone 504, 680, 
goneral,coverage receiver. Also 44AVO Ver 
nt. Please contact VK3OM, 3 Fairview AVe., 
Glen Waverley, Vic,, 3150. Phone 560-9215. 


680X, 750 or similar 


WANTED: One, of the following, Ye kw. 0.6; Spark 
Transmitters: Merconi types 241C, 341, 369, 550, 
355, 355F; Radio Communication Co. types PS17, 


¥20,_T24." 122, 729, ‘or similar. small -home-brew 
eauipment. “Also quenched plate gap dischargers: 
high’ voltege. mica condensers such as Admiralty 
pattern 500 with rating 0.0084 uF. 20,000 volt test. 
A. F. Fisher, VK9BAO, 241 Royal Pde., Parkville, 


Victoria, “3058. 


WANTED: Telescopic Tower to about 35. ft. 
FT100 Transceiver. Price, condition and_ details 
please to D. Gilder, 20 Grandview Rd., Box Hill 
South, Vic., 3128. Phone 286-2024, 
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PREDICTION CHARTS FOR MAY 1970 (Prediction Charts by courtesy of lonospheric Prediction Service) 
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The World's Most Versatile Circuit Building System! 
SIZES: 1/8” and 1/16” WIDTHS 
Length: 100 ft. roll, 5 ft. card 


IDEAL FOR PROTOTYPE AND PRODUCTION 
CONSTRUCTION 


USEFUL FOR WIRING REPAIRS 
* NO DRILLING * FAST * NO MESS 


Available from all Leading Radio Houses 
Marketed by— 
ZEPHYR PRODUCTS PTY. LTD. 


70 BATESFORD RD., CHADSTONE, VIC., 3148 
Telephone 56-7231 
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overlapping strips that O) MANUFACTURERS OF RADIO 
ij ine AND ELECTRICAL EQUIPMENT 
tae tte Z v, AND COMPONENTS 
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Automatic 
Aerial Rotator 


NEW UNRIVALLED AERIAL 
ROTATING SYSTEM! 


Immediate Delivery 
from Stock 


COMMUNICATIONS RECEIVER 


@ LARGE TUNING AND BAND- 
* 4 BANDS COVERING 540 Kes. TO * SBREAD DIALS FOR ACCURATE 


TUNING. 
: TNguRe MAXIMUM ae * CALIBRATED ELECTRICAL 


TWITY. BANDSPREAD. 
PRODUCT DETECTOR FORS.S.B. ° “S” METER AND B.F.O. 

RECEPTION. © 2 MICROVOLTS SENSITIVITY 
@ AUTOMATIC NOISE LIMITER. FOR 10 dB S/N RATIO. 


PRICE: FOR/FOA SY! 
|EONSULT YOUR LOCAL RADIO DEALER, OR 


BLLLL 


Please forward free illust ature and 


{A unit of Jacoby Mitehé 


376 EASTERN VALLEY WAY, 
Cables and Telegraphic A 
eee Sydney. Pho 


Complete with direction con- 
trol unit — fully synchronised 
balanced bridge circuit. 


Rugged—water tight. 

@ Hollow shaft, 112” diam. 
Loading: 112 Ibs. (max.) 
Rotation angle: 360 deg. 
Permanently lubricated. 
Speed: 1 r.p.m. 

Magnetic disc brake. 
240v. AC (60w.); drive 42v. 


K.W. ELECTRONICS 
KW ATLANTA TRANSCEIVER 


& BUILT-IN NOISE LIMITER %& 500 WATTS P.E.P. INPUT 
BUILT-IN 100 KHz. CRYSTAL CALIBRATOR | Sole Australian Agents: 
& FULL P.T.T. OPERATION % CALIBRATED “S" METER |) 
% AUTOMATIC LINEARITY CONTROL % GRID BLOCK KEYING Rb Cunningham 
+ UPPER AND LOWER SIDEBAND SELECTION BY PANEL SWITCH a ervr 
+ STEEP SLOPE CRYSTAL FILTER, 5.2 MHz. 608" COLLINS ST., MELBOURNE, 
%* MATCHING A.C. POWER SUPPLY UNIT WITH BUILT-IN SPEAKER || 3000. Phone 61-2464 
| New South, Wale 
+ FULL COVERAGE ALL BANDS, 35 to 30 MHz. * SSB, AM, CW brger cg Mee 
2061. Phone 929-8066 
Write for Technical Leaflet Western Australia: 


4 WOLYA WAY, BALGA, PERTH, 


son suman ses SIDEBAND RADIO | | eset sain 


L. E, BOUGHEN & CO., 


73 COLE STREET, ELWOOD, VIC., 3184 Phone 96-1877 | a ee ee Taner 
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complete the following 
sequence 
of numbers 


659,664 109,944 18,324 


\ 
Of course you immediately recognized a 
geometric progression and by now will have pencilled ) Pas 
in 3054, Because we introduced our 2N305S 
last month we thought this would be a logical Pa 
way to introduce our 2N3054 this month a 


2N3054 is a general purpose NPN power 
transistor, manufactured by the new 
patented Fairchild Bi-mesar 


process, 2N3054 is an ideal driver for the 2N30S5. 


Available for immediate delivery. 


ere 
FAIRCHILD 
ere cate al 


420 Mt. Dandenong Roa‘ 
Office: 43 7208. “Adel 


CROYDON, VIC. 3136, P.O. Box 151, Croydon. Cables: Fairchild Melbourne. Telephone: 723 4131. Sydney 
517083, Auckland, N.Z.: $7 9307. NEW ZEALAND DISTRIBUTING AGENTS: John Gilbert & Co. Ltd. Tasman 
a, Anzac Avenue, Auckland, NZ. FAIRCHILD DEVICES NOW AVAILABLE IN DISTRIBUTOR QUANTITIES FROM: George Brown 
Co., 267 Clarence Street, Sydney, N 2000. General Accessories, 81 Flinders Street, Adelaide, S.A., 5000. J. H. Magrath & Co. Pty. 
Ud., 208 Lit. Lonsdale Street, Melbourne, Vic., 3000. Radio Parts Ply. Ltd., 562 Spencer Street, West Melbourne, Vic., 3003. Douglas 
Electronics, 7 Gralunga Street, Mansfield, Qld., 4122. 
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COMMUNICATIONS 
CAREER 


TRAINEES WANTED 


The Department of Civil Aviation wants men aged at least 18 and 
under 36 years having previous telecommunications experience to 
undertake conversion training for positions of Communications 
Officer. 


Communications Officers are responsible for the operation of 
Aeronautical Broadcast Services and a variety of Aeronautical Fixed 
Telecommunications channels linking Flight Service and Air Traffic 
Control units, and as such they make a vital contribution to the high 
salety standards of Australian civil aviation 


Opportunities exist for further training and advancement as Flight 
Service Officer. 


Applicants must be British subjects (by birth or naturalisation) and 
be medically fit. A good level of secondary education is desirable. 

A minimum of two years related experience in telecommunications 
fields is necessary together with proficiency in machine and wireless 
telegraphy. Ability to communicate fluently and clearly in English 


is essential 


For further information contact — 


Recruitment Officer, 
Department of Civil Aviation, 
Aviation House, 

188 Queen Street, 
Melbourne, VIC. 3000 
Telephone 620131 
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wy FT-200 FIVE-BAND TRANSCEIVER 


A superb quality, low cost, versatile transceiver. 
Covers 80-10 mx, tuning range 500 Ke. each band. 
On 10 mx, crystal supplied for 28.5-29 Mc. (Crys- 
tals available optional extra for full 10 mx cover- 
age.) SSB, CW, AM; with a speech peak input of 
300w. Transistorised VFO, voltage regulator, and 
calibrator. 16 valves, 12 diodes, 6 transistors, PA 
two 6JS6A pentodes. ALC, AGC, ANL, PTT and 
VOX. Calibrated metering for PA cathode current, 
relative power output, and receiver S units. Offset 
tuning +5 Ke. Uses a 9 Me. crystal filter with 
bandwidth of 2.3 Kc. at —6 db. Selectable side- 
bands, carrier suppression better than —40 db. 
Sideband suppression better than —50 db. 
Fixed channel facility optional extra, useful for 
net operation, skeds, etc. 


Operates from conservatively rated separate 230 
volt 50 c.p.s. AC power supply, FP-200, which 
includes built-in speaker. A 12 volt DC power 
supply, DC-200, is also available. Transceiver 
incorporates power take-off and low level R.F. 
drive outlets suitable for transverters. 


Cabinet finished in communication grey lacquer. 
Panel, etched, satin finish aluminium. 


Price, FT-200, $345 inc. S.T. 


Imported Yaesu matching Power Supplies: 
FP-200 $85 including Sales Tax 
DC-200 $118 ” ” ” 

New shipment! Ample stocks for immediate delivery. 


Other well known Yaesu Models: FTDX-100 Transistorised Transceiver, FTDX-400 Transceiver, FLDX-2000 
Linear Amplifier, FLDX-400 Transmitter, FRDX-400 Receiver, FR-50 Receiver, FTV-650 6 Metre Trans- 
verter, FF-30DX Low Pass Filter, 600 c.p.s. CW Mech. Filter for FRDX-400, 600 c.p.s. CW Crystal Filter 
for FTDX-400. Also: SWR Meters, Co-ax. Switches, F.S. Meters, Co-ax. Conn., Hy-Gain (U.S.A.) Beams. 


All sets checked before despatch. After-sales service, spares availability, 90-day warranty. All Yaesu sets sold by us are 
complete with plugs, power cables and English language instruction manual. Prices and specifications subject to change. 


BAIL ELECTRONIC SERVICES <2 tery Seti 


NSW. Rep.: A. J. (“SANDY”) BRUCESMITH, 11 Ruby Street, Mosman, N.S.W., 2088. Telephone 969-8342 
South Aust. Rep.: FARMERS RADIO PTY. LTD., 257 Angas Street, Adelaide, S.A., 5000. Telephone 23-1268 
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CUSTOMER SERVICE 


TRANSISTOR TEST SUPPLY 


Incorporating— Voltage variable—2 to 20 volts D.C 

1 Volt Meter Current switched—0-20 mA. and 0-200 mA. 

1 Current Meter Current Meter—overload protected (diode). Low ripple output 
Size: 512” x 4” x 32". Weight: 21% Ibs. 


7 Diodes Price $32 + sales tax 


2 Transistors 


MELBOURNE'S WHOLESALE HOUSE 
562 Spencer St., Melbourne, Vic., 3000. Phone 329-7888, Orders 30-2224 
City Depot: 157 Elizabeth Street, Melbourne, Vic., 3000. Phone 67-2699 
Southern Depot: 1103 Dandenong Rd., East Malvern, Vic., 3145. Ph. 211-6921 
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